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(57) Abstract: The sequences of antisense nucleic acids which inhibit the proliferation of prokaryotes are disclosed. Cell-based 
tT" assa y s which employ the antisense nucleic acids to identify and develop antibiotics are also disclosed. The antisense nucleic acids 
can also be used to identify proteins required for proliferation, express these proteins or portions thereof, obtain antibodies capable 
of specifically binding to the expressed proteins, and to use those expressed proteins as a screen to isolate candidate molecules 
for rational drag discovery programs. The nucleic acids can also be used to screen for homologous nucleic acids that arc required 
Q for proliferation in cells other than Staphylococcus aureus, Salmonella typhimurium, Klebsiella pneumoniae, and Pscudomonas 
£>. aeruginosa. The nucleic acids of the present invention can also be used in various assay systems to screen for proliferation required 
genes in other organisms. 
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IDENTIFICATION OF ESSENTIAL GENES IN MICROORGANISMS 

Sequence Listing 

The present application is being filed along with quadruplicate copies of a CD-ROM 
marked "Copy 1 - SEQUENCE LISTING PART," "Copy 2 - SEQUENCE LISTING PART," 
5 "Copy 3 - SEQUENCE LISTING PART," and "CRF" containing a Sequence Listing in electronic 
format. The quadruplicate copies of the CD-ROM each contain a file entitled 
034VPC_final.ST25.txt, created on March 15, 2002, which is 181,323,311 bytes in size. 

Background of the Invention 
Since the discovery of penicillin, the use of antibiotics to treat the ravages of bacterial 
10 infections has saved millions of lives. With the advent of these "miracle drugs," for a time it was 
popularly believed that humanity might, once and for all, be saved from the scourge of bacterial 
infections. In fact, during the 1980s and early 1990s, many large pharmaceutical companies cut 
back or eliminated antibiotics research and development. They believed that infectious disease 
caused by bacteria finally had been conquered and that markets for new drugs were limited. 
1 5 Unfortunately, this belief was overly optimistic. 

The tide is beginning to turn in favor of the bacteria as reports of drug resistant bacteria 
become more frequent. The United States Centers for Disease Control announced that one of the most 
powerful known antibiotics, vancomycin, was unable to treat an infection of the common 
Staphylococcus aureus (staph). This organism is commonly found in our environment and is 
20 responsible for many nosocomial infections. The import of this announcement becomes clear when 
one considers that vancomycin was used for years to treat infections caused by Staphylococcus 
species as well as other stubborn strains of bacteria. In short, bacteria are becoming resistant to our 
most powerful antibiotics. If this trend continues, it is conceivable that we will return to a time 
when what are presently considered minor bacterial infections are fatal diseases. 
25 Over-prescription and improper prescription habits by some physicians have caused an 

indiscriminate increase in the availability of antibiotics to the public. The patients are also partly 
responsible, since they will often improperly use the drug, thereby generating yet another population of 
bacteria that is resistant, in whole or in part, to traditional antibiotics. 

The bacterial pathogens that have haunted humanity remain, in spite of the development of 
3 0 modern scientific practices to deal with the diseases that they cause. Drug resistant bacteria are now an 
increasing threat to the health of humanity. A new generation of antibiotics is needed to once again 
deal with the pending health threat that bacteria present. 

Discovery of New Antibiotics 
As more and more bacterial strains become resistant to the panel of available antibiotics, 
35 new antibiotics are required to treat infections. In the past, practitioners of pharmacology would 
have to rely upon traditional methods of drug discovery to generate novel, safe and efficacious 
compounds for the treatment of disease. Traditional drug discovery methods involve blindly testing 
potential drug candidate-molecules, often selected at random, in the hope that one might prove to be 
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an effective treatment for some disease. The process is painstaking and laborious, with ho 
guarantee of success. Today, the average cost to discover and develop a new drug exceeds US $500 
million, an" 'd the average time from laboratory to patient is 15 years. Improving this process, even 
incrementally, would represent a huge advance in the generation of novel antimicrobial agents. 
5 Newly emerging practices in drug discovery utilize a number of biochemical techniques to 

provide for directed approaches to creating new drugs, rather than discovering them at random. For 
example, gene sequences and proteins encoded thereby that are required for the proliferation of a 
cell or microorganism make excellent targets since exposure of bacteria to compounds active 
against these targets would result in the inactivation of the cell or microorganism. Once a target is 
10 identified, biochemical analysis of that target can be used to discover or to design molecules that 
interact with and alter the functions of the target. Use of physical and computational techniques to 
analyze structural and biochemical properties of targets in order to derive compounds that interact 
with such targets is called rational drug design and offers great potential. Thus, emerging drug 
discovery practices use molecular modeling techniques, combinatorial chemistry approaches, and 
15 other means to produce and screen and/or design large numbers of candidate compounds. 

Nevertheless, while this approach to drug discovery is clearly the way of the future, 
problems remain. For example, the initial step of identifying molecular targets for investigation can 
be an extremely time consuming task. It may also be difficult to design molecules that interact with 
the target by using computer modeling techniques. Furthermore, in cases where the function of the 
20 target is not known or is poorly understood, it may be difficult to. design assays to detect molecules 
that interact with and alter the functions of the target. To improve the rate of novel drug discovery 
and development, methods of identifying important molecular targets in pathogenic cells or 
microorganisms and methods for identifying molecules that interact with and alter the functions of 
such molecular targets are urgently required. 
25 Escherichia coli represents an excellent model system to understand bacterial biochemistry 

and physiology. The estimated 4288 genes scattered along the 4.6 x TO 6 base pairs of the 
Escherichia coli (E. coli) chromosome offer tremendous promise for the understanding of bacterial 
biochemical processes. In turn, this knowledge will assist in the development of new tools for the 
diagnosis and treatment of bacteria-caused human disease. The entire E. coli genome has been 
30 sequenced, and this body of information holds a tremendous potential for application to the 
discovery and development of new antibiotic compounds. Yet, in spite of this accomplishment, the 
general functions or roles of many of these genes are still unknown. For example, the total number 
of proliferation-required genes contained within the E. coli genome is unknown, but has been 
variously estimated at around 200 to 700 (Armstrong, LA. and Fan, D.P. Essential Genes in the 
35 metB-tnalB Region of Escherichia coli K12, 1975, J. Bacteriol. 126: 48-55). 

Staphylococcus aureus is a Gram positive microorganism which is the causative agent of 
many infectious diseases. Local infection by Staphylococcus aureus can cause abscesses on skin 
and cellulitis in subcutaneous tissues and can lead to toxin-related diseases such as toxic shock and 
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scalded skin syndromes. Staphylococcus aureus can cause serious systemic infections such as 
osteomyelitis, endocarditis, pneumonia, and septicemia. Staphylococcus aureus is also a common 
cause of food poisoning, often arising from contact between prepared food and infected food 
industry workers. Antibiotic resistant strains of Staphylococcus aureus have recently been 
identified, including those that are now resistant to all available antibiotics, thereby severely 
limiting the options of care available to physicians. 

Pseudomonas aeruginosa is an important Gram negative opportunistic pathogen. It is Ihe 
most common Gram negative found in nosocomial infections. P. aeruginosa is responsible for 16% 
of nosocomial pneumonia cases, 12% of hospital-acquired urinary tract infections, 8% of surgical 
wound infections, and 10% of bloodstream infections. Immunocompromised patients, such as 
neutropenic cancer and bone marrow transplant patients, are particular susceptible to opportunistic 
infections. In this group of patients, P. aeruginosa is responsible for pneumonia and septicemia 
with attributable deaths reaching 30%. P. aeruginosa is also one of the most common and lethal 
pathogens responsible for ventilator-associated pneumonia in intubated patients, with directly 
15 attributable death rates reaching 38%. Although P. aeruginosa outbreaks in burn patients are rare, it 
is associated with 60% death rates. In the AIDS population, P. aeruginosa is associated with 50% 
of deaths. Cystic fibrosis patients are characteristically susceptible to chronic infection by P. 
aeruginosa, which is responsible for high rates of illness and death. Current antibiotics work poorly 
for CF infections (Van Delden & Igelwski. 1998. Emerging Infectious Diseases 4:551-560; 

20 references therein). 

The gram negative enteric bacterial genus, Salmonella, encompasses at least 2 species. One 
of these, S. enterica, is divided into multiple subspecies and thousands of serotypes or serovars 
(Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467). The S. enterica human pathogens include 
serovars Typhi, Paratyphi, Typhimurium, Cholerasuis, and many others deemed so closely related 
25 that they are variants of a widespread species. Worldwide, disease in humans caused by Salmonella 
is a very serious problem. In many developing countries, S. enterica ser. Typhi still causes often- 
fatal typhoid fever. This problem has been reduced or eliminated in wealthy industrial states. 
However, enteritis induced by Salmonella is widespread and is the second most common disease 
caused by contaminated food in the United States (Edwards, BH 1999 "Salmonella and Shigella 
30 species" Clin. Lab Med. 1 9(3):469-487). Though usually self-limiting in healthy individuals, others 
such as children, seniors, and those with compromising illnesses can be at much greater risk of 
serious illness and death. 

Some S. enterica serovars (e.g. Typhimurium) cause a localized infection in the 
gastrointestinal tract. Other serovars (i.e. Typhi and Paratyphi) cause a much more serious systemic 
35 infection. In animal models, these roles can be reversed which has allowed the use of the relatively 
safe S. enterica ser. Typhimurium as a surrogate in mice for the typhoid fever agent, S. enterica ser. 
Typhi, In mice, S. enterica ser Typhimurium causes a systemic infection similar in outcome to 
typhoid fever. Years of study of the Salmonella have led to the identification of many determinants 

3 
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of virulence in animals and humans. Salmonella is interesting in its ability to localize to ana invaae 
the intestinal epithelium, induce morphologic changes in target cells via injection of certain cell- 
remodeling proteins, and to reside intracellularly in membrane-bound vesicles (Wallis, TS and 
Galyov, EE 2000 "Molecular basis of £a//none//a-induced enteritis." Molec. Microb. 36:997-1005; 
5 Falkow, S "The evolution of pathogenicity in Escherichia, Shigella, and Salmonella," Chap. 149 in 
Neidhardt, et al. eds pp 2723-2729; Gulig, PA "Pathogenesis of Systemic Disease," Chap. 152 in 
Neidhardt, et al. ppp 2774-2787). The immediate infection often results in a severe watery diarrhea 
but Salmonella also can establish and maintain a subclinical carrier state in some individuals. 
Spread is via food contaminated with sewage. 

10 The gene products implicated in Salmonella pathogenesis include type three secretion 

systems (TTSS), proteins affecting cytoplasmic structure of the target cells, many proteins carrying 
out functions necessary for survival and proliferation of Salmonella in the host, as well as 
"traditional" factors such as endotoxin and secreted exotoxins. Additionally, there must be factors 
mediating species-specific illnesses. Despite this most of the genomes of S. enterica ser. Typhi (see 

15 http://www.sanger.ac.uk/Projects/S_typhi/ for the genome database) and S. enterica ser. 
Typhimurium (see http://genome.wustl.edu/gsc/bacterial/salmonella.shtml for the genome database) 
are highly conserved and are mutually useful for gene identification in multiple serovars. The 
Salmonella are a complex group of enteric bacteria causing disease similar to but distinct from 
other gram negative enterics such as E. coli and have been a focus of biomedical research for the 

20 last century. 

Enlerococcus faecalis, a Gram positive bacterium, is by far the most common member of 
the enterococci to cause infections in humans. Enterococcus faecium generally accounts for less 
than 20% of clinical isolates. Enterococci infections are mostly hospital-acquired though they are 
also associated with some community-acquired infections. Of nosocomial infections enterococci 

25 account for 12% of bacteremia, 15% of surgical wound infections, 14% of urinary tract infections, 
and 5 tol5% of endocarditis cases (Huycke, M. M., D. F., Sahm and M. S. Gilmore. 1998. 
Emerging Infectious Diseases 4:239-249). Additionally enterococci are frequently associated with 
intraabdominal and pelvic infections. Enterococci infections are often hard to treat because they are 
resistant to a vast array of antimicrobial drugs, including aminoglycosides, penicillin, ampicillin 

30 and vancomycin. The development of multiple-drug resistant (MDR) enterococci has made this 
bacteria a maj or concern for treating nosocomial infections. 

Current drug discovery methods involve screening large number of prospective therapeutic 
compounds to identify those that are effective therapeutic agents or that can be optimized to provide 
an effective therapeutic agents. For example, the compounds to be evaluated for therapeutic 

35 activity may be members of a library of compounds generated by combinatorial chemistry or 
members of a library of natural products. 

Unfortunately, current methods are laborious and time consuming and may yield 
compounds which have already been identified or which act on gene products which are already 
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targeted by an existing therapeutic agent. In addition, a large number of compounds have been 
identified which have antimicrobial activity but which cannot be administered to individuals 
suffering from infection due to the fact that their targets are unknown. 

The above reasons underscore the urgency of developing new antibiotics that are effective 
5 against Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, and Salmonella typhimurium. Accordingly, there is an urgent need for 
more novel methods to identify and characterize bacterial genomic sequences that encode gene 
products involved in proliferation, and are thereby potential new targets for antibiotic development. 
Likewise, there is a need for rapid screening techniques which yield novel compounds or 
10 compounds which act on novel targets as well as a need for methods which permit the identification 
of the target on which a compound with antimicrobial activity acts. 

Prior to the present invention, the discovery of Escherichia coli, Staphylococcus aureus, 
Enterococcus faecalis, Klebsiella pneumoniae. Pseudomonas aeruginosa, and Salmonella 
typhimurium genes required for proliferation of the microorganism was a painstaking and slow 
15 process. Rapid screening techniques for identifying novel targets on which novel compounds act 
were undeveloped. While the detection and identification of new cellular drug targets within a 
Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, and Salmonella typhimurium cell is key for novel antibiotic development 
and effective treatment, the current methods of drug target discovery available prior to this 
20 invention have required painstaking processes requiring years of effort. 

Summary of the Invention 
Some aspects of the present invention are described in the numbered paragraphs below. 

1. A purified or isolated nucleic acid sequence comprising a nucleotide sequence 
consisting essentially of one of SEQ ID NOs: 1-6213, wherein expression of said nucleic acid 

25 inhibits proliferation of a cell. 

2. The nucleic acid sequence of Paragraph 1, wherein said nucleotide sequence is 
complementary to at least a portion of a coding sequence of a gene whose expression is required for 
proliferation of a cell. 

3. The nucleic acid of Paragraph 1, wherein said nucleic acid sequence is 
30 complementary to at least a portion of a nucleotide sequence of an RNA required for proliferation 

of a cell. 

4. The nucleic acid of Paragraph 3, wherein said RNA is an RNA comprising a 
sequence of nucleotides encoding more than one gene product. 

5. A purified or isolated nucleic acid comprising a fragment of one of SEQ ID NOs.: 
35 1-6213, said fragment selected from the group consisting of fragments comprising at least 10, at 

least 20, at least 25, at least 30, at least 50 and more than 50 consecutive nucleotides of one of SEQ 
ID NOs: 1-6213. 



5 
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6. The fragment of Paragraph 5, wherein said fragment is included in a nucleic acid 
obtained from an organism selected from the group consisting of Acinetobacter baumannii, 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi. Burkholderia cepacia, Burkliolderia fimgorum, Burkholderia 
mallei, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, 
Candida kejyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidioides immitis, Corynebacteriwn diptheriae, 
Cryptococcus neofortnans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Legionella pneumophila. Listeria monocytogenes, Moraxella catarrhalis, 
Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, 
Mycoplasma genitalhon, Mycoplasma pneumoniae. Neisseria gonorrhoeae. Neisseria meningitidis, 

15 Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae. Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri. 
Shigella sonnei. Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 

20 Streptococcus pneumoniae, Streptococcus mutatis. Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum. Vibrio cholerae. Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

7. The fragment of Paragraph 5, wherein said fragment is included in a nucleic acid 
obtained from an organism other than Escherichia coli. 

25 8. A vector comprising a promoter operably linked to the nucleic acid of any one of 

Paragraphs 1-7. 

9. The vector of Paragraph 8, wherein said promoter is active in a microorganism 
selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi. 

30 Burkholderia cepacia, Burkholderia fimgorum. Burkholderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis. Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae. Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 

35 Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neofonnans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
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Mycobacterium leprae. Mycobacterium tuberculosis, Mycoplasma genitalium. Mycoplasma 
pneumoniae, Neisseria gonorrhoeae. Neisseria meningitidis. Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis. Proteus vulgaris. 
Pseudomonas aeruginosa. Pseudomonas putida. Pseudomonas syringae. Salmonella bongori. 
5 Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi. Salmonella typhi. Salmonella 
typhimurium. Shigella boydii. Shigella dysenteriae, Shigella flexneri. Shigella sonnei. 
Staphylococcus aureus. Staphylococcus epidermidis. Staphylococcus haemolyticus. Streptococcus 
pneumoniae. Streptococcus mutatis. Streptococcus pyogenes, Treponema pallidum. Ureaplasma 
urealyticum, Vibrio cholerae. Vibrio parahaemolyticus. Vibrio vulnificans. Yersinia enterocolitis 
10 Yersinia pestis and any species falling within the genera of any of the above species. 

10. A host cell containing the vector of Paragraph 8 or Paragraph 9. 

11. A purified or isolated antisense nucleic acid comprising a nucleotide sequence 
complementary to at least a portion of an intragenic sequence, intergenic sequence, sequences 
spanning at least a portion of two or more genes, 5' noncoding region, or 3' noncoding region 

1 5 within an operon comprising a proliferation-required gene whose activity or expression is inhibited 
by an antisense nucleic acid comprising the nucleotide sequence of one of SEQ ID NOs.: 1-6213. 

12. The purified or isolated antisense nucleic acid of Paragraph 11, wherein said 
antisense nucleic acid is complementary to a nucleic acid from an organism selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus jumigatus. Bacillus 

20 anthracis. Bacteroides fragilis. Bordetella pertussis, Borrelia burgdorferi. BurMiolderia cepacia, 
Burkholderia fungorum. Burkholderia mallei. Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida Icrusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatis, Clostridium acetobutylicum, 
25 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neofonnans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium. Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila. Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

30 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae. Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella 
liaemolytica, Pasteurella multocida, Pneumocystis carinii. Protew, mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

35 typhimurium, Shigella boydii. Shigella dysenteriae, Shigella flexneri. Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis. Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
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urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio wlnificans] Yersinia aiterdcblfiica. 
Yersinia pestis and any species falling within the genera of any of the above species. 

13. The purified or isolated antisense nucleic acid of Paragraph 11, wherein said 
nucleotide sequence is complementary to a nucleotide sequence of a nucleic acid from an organism 

5 other than E. coli. 

14. The purified or isolated antisense nucleic acid of Paragraph 11, wherein said 
proliferation-required gene comprises a nucleotide sequence selected from the group consisting of 
SEQ ID NOS.: 6214-42397. 

15. A purified or isolated nucleic acid comprising a nucleotide sequence having at least 
10 70% identity to a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, 

fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 1-6213, the nucleotide 
sequences complementary to SEQ ID NOs.: 1-6213 and the sequences complementary to fragments 
comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 1-6213 as determined using 
BLASTN version 2.0 with the default parameters. 
15 16 - The purified or isolated nucleic acid of Paragraph 15, wherein said nucleic acid is 

obtained from an organism selected from the group consisting of Acinetobacter baumannii, 
Anaplasma marginale, Aspergillus Jumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia Jimgorum, Burkholderia 
mallei, Campylobacter jejuni, Candida albicans, Candida glabraia (also called Tondopsis 
20 glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, 
Candida kejyr (also called Candida pseudotropicalis), Candida dubliniensis. Chlamydia 
pneumoniae; Chlamydia traclwmatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidioides immitis, Corynebacterium diptheriae, 
Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis. Enterococcus faecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrlialis, 
Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, 
Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, 
Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi. Salmonella typhimurium, Shigella boydii, Shigella dysenteriae. Shigella flexneri, 
Shigella sonnei. Staphylococcus aureus, Staphylococcus epidemiidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae. Streptococcus mutan, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Tibrio cholerae. Vibrio parahaemolyticus, Vibrio vulnijzcans, Yersinia 
enterocolitis, Yersinia pestis and any species falling within the genera of any of the above species. 

17. The nucleic acid of Paragraph 15, wherein said nucleic acid is obtained from an 
organism other than E. coli. 

8 



25 



30 



35 



Printed from Mimosa 04/07/22 13:17:24 Page: 10 



WO 02/077183 PCT/USOZ/09107^ 

18. A vector comprising a promoter operably linked to a nucleic acid encoding a 
polypeptide whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence of any one of SEQ ID NOs.: 1-6213. 

19. The vector of Paragraph 18, wherein said nucleic acid encoding said polypeptide is 
5 obtained from an organism selected from the group consisting of Acinetobacter baumannii, 

Anaplasma marginale, Aspergillus fumigatus. Bacillus anthracis, Bacteroides jragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burklwlderia fangorum, Burkholderia 
mallei, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, 

10 Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile. Clostridium perfringens, Coccidioides immitis, Corynebacterium diptheriae, 
Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 

15 pneumoniae, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhal, 
Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, 
Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, 
Nocardia asteroides, Pasteurella kaemolytica, Pasteurella multocida, Pneumocystis carinii. 
Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 

20 syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi. Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum. Vibrio cholerae. Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 

25 enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

20. The vector of Paragraph 18, wherein said nucleotide sequence encoding said 
polypeptide is obtained from an organism other than E. coli. 

21. A host cell containing the vector of Paragraph 18. 

22. The vector of Paragraph 18, wherein said polypeptide comprises a polypeptide 
30 comprising an amino acid sequence selected from the group consisting of SEQ ID NOs: 42398- 

78581. 

23. The vector of Paragraph 18, wherein said promoter is operably linked to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397. 

35 24. A purified or isolated polypeptide comprising a polypeptide whose expression is 

inhibited by an antisense nucleic acid comprising a nucleotide sequence of any one of SEQ ID 
NOs.: 1-6213, or a fragment selected from the group consisting of fragments comprising at least 5, 
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at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of one of the said polypeptides. 

25. The polypeptide of Paragraph 24, wherein said polypeptide comprises an amino 
acid sequence of any one of SEQ ID NOs.: 42398-78581 or a fragment comprising at least 5, at 

5 least 10, at least 20, at least 30, at least 40, at least 50, at least 60 or more than 60 consecutive 
amino acids of a polypeptide comprising an amino acid sequence selected from the group consisting 
of SEQ ID NOs.: 42398-78581. 

26. The polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 
organism selected from the group consisting of Acinetobacter baumarmii, Anaplasma marginale, 

10 Aspergillus fimtigatus. Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkliolderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni. Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
15 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila. 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
20 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typlumurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sormei. 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticvm. Vibrio cholerae, Vibrio parahemolyticus, Vibrio vulniflcans. Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

30 27 The Polypeptide of Paragraph 24, wherein said polypeptide is obtained from an 

organism other than E, coli. 

28. A purified or isolated polypeptide comprising a polypeptide having at least 25% 
amino acid identity to a polypeptide whose expression is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, or at least 25% 
amino acid identity to a fragment comprising at least 10, at least 20, at least 30, at least 40, at least 
50, at least 60 or more than 60 consecutive amino acids of a polypeptide whose expression is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 1-6213 as determined using FASTA version 3.0t78 with the default parameters. 

10 
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29. The polypeptide of Paragraph 28, wherein- said polypeptide has at least 25% 
identity to a polypeptide comprising one of SEQ ID NOs: 42398-78581 or at least 25% identity to a 
fragment comprising at least 5, at least 10, at least 20, at least 30, at least 40, at least 50, at least 60 
or more than 60 consecutive amino acids of a polypeptide comprising one of SEQ ED NOs.: 42398- 

5 78581 as determined using FASTA version 3.0t78 with the default parameters. 

30. The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 
organism selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, 
Aspergillus fumigatus, Bacillus antlvracis, Bacteroides fragilis. Bordetella pertussis, Borrelia 
burgdorferi. Burkholderia cepacia, Burkholderia jungorum, Burkholderia mallei, Campylobacter 

10 jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida Icrusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae. Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacieriwn diptheriae, Cryptococcus neoformans, Enterobacter 
15 cloacae, Enter ococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrlialis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
20 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae. Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica. Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii. Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidennidis, Staphylococcus liaemolyticus, Streptococcus 
25 pneumoniae. Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio par ahaemolyticus. Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

31. The polypeptide of Paragraph 28, wherein said polypeptide is obtained from an 
organism other than E. coli. 
30 32. An antibody capable of specifically binding the polypeptide of one of Paragraphs 

28-31. 

33 . A method of producing a polypeptide, comprising introducing a vector comprising 
a promoter operably linked to a nucleic acid comprising a nucleotide sequence encoding a 
polypeptide whose expression is inhibited by an antisense nucleic acid comprising one of SEQ ID 

35 NOs.: 1-6213 into a cell. 

34. The method of Paragraph 33, further comprising the step of isolating said 
polypeptide. 
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35. The method of Paragraph 33, wherein said polypeptide comprises an amino acid 

sequence selected from the group consisting of SEQ ID NOs.: 42398-78581. 

36. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide 
is obtained from an organism selected from the group consisting of Acinetobacter bawnamii, 

5 Anaplasma marginale, Aspergillus fiimigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia 
mallei, Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, 
Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 

10 pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens, Coccidioides immitis, Corynebacterium diptheriae, 
Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
Escherichia coli, Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella 
pneumoniae, Legionella pneumophila. Listeria monocytogenes, Moraxella catarrhalis, 

15 Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis. 
Mycoplasma genitalium. Mycoplasma pneumoniae. Neisseria gonorrfioeae, Neisseria meningitidis, 
Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, 
Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori. Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi, 

20 Salmonella typhi, Salmonella typhimuriurn, Shigella boydii, Shigella dysenteriae, Shigella flexneri. 
Shigella sonnei. Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulniflcans, Yersinia 
enterocolitica. Yersinia pestis and any species falling within the genera of any of the above species. 

25 37. The method of Paragraph 33, wherein said nucleic acid encoding said polypeptide 

is obtained from an organism other than E. coli. 

38. The method of Paragraph 33, wherein said promoter is operably linked to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ED NOS.: 6214- 
42397. 

30 39. A method of inhibiting proliferation of a cell in an individual comprising inhibiting 

the activity or reducing the amount of a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213 or inhibiting the activity or reducing the amount of a nucleic acid encoding said gene 
product. 

35 40. The method of Paragraph 39, wherein said method comprises inhibiting said 

activity or reducing said amount of a gene product in an organism selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fiimigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
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Burkholderia fimgorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis. Candida parapsilosis. Candida 
guilliennondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
5 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacteriwn diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhal. Mycobacterium avium, Mycobacterium bovis. 
10 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica. Salmonella paratyphi, Salmonella typhi, Salmonella 
15 typhimurium, Shigella boydii, Sliigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus. Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutatis. Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae. Vibrio parahaemolyticus, Vibrio vulnificans. Yersinia enterocolitis,. 
Yersinia pestis and any species falling within the genera of any of the above species. 
20 41. The method of Paragraph 39, wherein said method comprises inhibiting said 

activity or reducing said amount of a gene product in an organism other than E. coli. 

42. The method of Paragraph 39, wherein said gene product is present in an organism 
other than E. coli. 

43. The method of Paragraph 39, wherein said gene product comprises a polypeptide 
25 comprising a sequence selected from the group consisting of SEQ ID NOs.: 42398-78581. 

44. A method for identifying a compound which influences the activity of a gene 
product required for proliferation, said gene product comprising a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, said method comprising: 

30 contacting said gene product with a candidate compound; and 

detenriining whether said compound influences the activity of said gene product. 

45. The method of Paragraph 44, wherein said gene product is from an organism 
selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 
Jumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 

35 Burkholderia cepacia, Burkholderia fimgorum, Burldiolderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida Icefyr (also called Candida 
pseudotropicalis), Candida dubliniensis. Chlamydia pneumoniae, Chlamydia trachomatis, 
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Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterimn diptheriae, Cryptococcus neofortnans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 

5 Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae. Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 

10 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus. Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae. Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 

15 Yersinia pestis and any species falling within the genera of any of the above species. 

46. The method of Paragraph 44, wherein said gene product is from an organism other 
thanjE. coli. 

47. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is an enzymatic activity. 

20 48. The method of Paragraph 44, wherein said gene product is a polypeptide and said 

activity is a carbon compound catabolism activity. 

49. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a biosynthetic activity. 

50. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
25 activity is a transporter activity. 

51. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a transcriptional activity. 

52. The method of Paragraph 44, wherein said gene product is a polypeptide and said 
activity is a DNA replication activity. 

30 53. The method of Paragraph 44, wherein said gene product is a polypeptide and said 

activity is a cell division activity. 

54. The method of Paragraph 44, wherein said gene product is an RNA. 

55. The method of Paragraph 44, wherein said gene product is a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 

35 78581. 

56. A compound identified using the method of Paragraph 44. 

57. A method for identifying a compound or nucleic acid having the ability to reduce 
the activity or level of a gene product required for proliferation, said gene product comprising a 

14 
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gene product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, said method 
comprising: 

(a) contacting a target gene or RNA encoding said gene product with a candidate 
5 compound or nucleic acid; and 

(b) measuring an activity of said target. 

58. The method of Paragraph 57, wherein said target gene or RNA is from an organism 
selected from the group consisting of Acinetobacter baumwmii. Anaplasma marginale, Aspergillus 
jumigatus, Bacillus anthracis. Bacteroides fragilis, Bordeiella pertussis. Borrelia burgdorferi, 
10 Burklwlderia cepacia, Burkholderia fungorum. Burkholderia mallei, Campylobacter jejuni. 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii. Candida krusei, Candida Icejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile. Clostridium perfringens, 
15 Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neofonnans. Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae. Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
20 pneumoniae. Neisseria gonorrhoeae, Neisseria meningitidis. Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis. Proteus vulgaris. 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi. Salmonella typhi, Salmonella 
typhimurium, Shigella boydii. Shigella dysenteriae, Shigella flexneri, Shigella sonnei. 
25 Staphylococcus aureus, Staphylococcus epidermidis. Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulniftcans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

59. The method of Paragraph 57, wherein said target gene or RNA is from an organism 

30 other than E. coli. 

60. The method of Paragraph 57, wherein said gene product is from an organism other 

than E. coli. 

61. The method of Paragraph 57, wherein said target is a messenger RNA molecule 
and said activity is translation of said messenger RNA. 

35 62. The method of Paragraph 57, wherein said target is a messenger RNA molecule 

and said activity is transcription of a gene encoding said messenger RNA. 

63. The method of Paragraph 57, wherein said target is a gene and said activity is 
transcription of said gene. 

15 
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64. The method of Paragraph 57, wherein said target is a nontranslated KNA and said 
activity is processing or folding of said nontranslated RNA or assembly of said nontranslated RNA 
into a protein/KNA complex. 

65. The method of Paragraph 57, wherein said target is a messenger RNA molecule 
5 encoding a polypeptide comprising an amino acid sequence selected from the group consisting of 

SEQ ED NOs.: 42398-78581. 

66. The method of Paragraph 57, wherein said target comprises a nucleic acid selected 
from the group consisting of SEQ ID NOS.: 6214-42397. 

67. A compound or nucleic acid identified using the method of Paragraph 57. 

10 68. A method for identifying a compound which reduces the activity or level of a gene 

product required for proliferation of a cell, wherein the activity or expression of said gene product 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ED NOs.: 1-6213, said method comprising the steps of: 

(a) providing a sublethal level of an antisense nucleic acid comprising a nucleotide 
15 sequence complementary to a nucleic acid comprising a nucleotide sequence encoding said 

gene product in a cell to reduce the activity or amount of said gene product in said cell, 
thereby producing a sensitized cell; 

(b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
20 sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

69. The method of Paragraph 68, wherein said determining step comprises determining 
whether said compound inhibits the growth of said sensitized cell to a greater extent than said 
compound inhibits the growth of a nonsensitized cell. 

70. The method of Paragraph 68, wherein said cell is a Gram positive bacterium. 

25 71. The method of Paragraph 68, wherein said Gram positive bacterium is selected 

from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 
Mycobacterium species, Clostridium species, and Bacillus species. 

72. The method of Paragraph 68, wherein said bacterium is Staphylococcus aureus. 

73. The method of Paragraph 72, wherein said Staphylococcus species is coagulase 
30 negative. 

74. The method of Paragraph 72, wherein said bacterium is selected from the group 
consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

75. The method of Paragraph 68, wherein said cell is an organism selected from the 
group consisting of Acinetobacter baumannii, Anaplasina marginale, Aspergillus fumigatus, 

35 Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia 
cepacia, Burkholderia fiingorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, 
Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 
Candida guilliennondii, Candida Icrusei, Candida kefyr (also called Candida pseudotropicalis), 
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Candida dubliniensis. Chlamydia pneumoniae, Chlamydia trachomatis. Clostridium 
acetobutylicum, Clostridium botuUnmn. Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neofonnans, Enterobacter 
cloacae, Enter ococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
5 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumopMa, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
10 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium. Shigella boydii, Shigella dysenteriae. Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus. Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae. Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
15 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

76. The method of Paragraph 68, wherein said cell is not an E. coli cell. 

77. The method of Paragraph 68, wherein said gene product is from an organism other 
than E. coli. 

20 78. The method of Paragraph 68, wherein said antisense nucleic acid is transcribed 

from an inducible promoter. 

79. The method of Paragraph 68, further comprising the step of contacting said cell 
with a concentration of inducer which induces transcription of said antisense nucleic acid to a 
sublethal level. 

25 80. The method of Paragraph 68, wherein growth inhibition is measured by monitoring 

optical density of a culture growth solution. 

81. The method of Paragraph 68, wherein said gene product is a polypeptide. 

82. The method of Paragraph 81, wherein said polypeptide comprises an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42398-78581. 

30 83 . The method of Paragraph 68, wherein said gene product is an RNA. 

84. The method of Paragraph 68, wherein nucleic acid encoding said gene product 
comprises a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397. 

85 . A compound identified using the method of Paragraph 68. 

86. A method for inhibiting cellular proliferation comprising introducing an effective 
35 amount of a compound with activity against a gene whose activity or expression is inhibited by an 

antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213 or a compound with activity against the product of said gene into a population of 
cells expressing said gene. 

17 
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87. The method of Paragraph 86, wherein said compound is an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, or a 
proliferation-inhibiting portion thereof. 

88. The method of Paragraph 86, wherein said proliferation inhibiting portion of one of 
5 SEQ ID NOs.: 1-6213 is a fragment comprising at least 10, at least 20, at least 25, at least 30, at 

least 50 or more than 51 consecutive nucleotides of one of SEQ ID NOs.: 1-6213. 

89. The method of Paragraph 86, wherein said population is a population of Gram 
positive bacteria. 

90. The method of Paragraph 89, wherein said population of Gram positive bacteria is 
10 selected from the group consisting of a population of Staphylococcus species, Streptococcus 

species, Enterococcus species, Mycobacterium species, Clostridium species, sad Bacillus species. 

91. The method of Paragraph 86, wherein said population is a population of 
Staphylococcus aureus. 

92. The method of Paragraph 91, wherein said population is a population of a 
15 bacterium selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus 

aureus RN4220. 

93. The method of Paragraph 86, wherein said population is a population of a 
bacterium selected from the group consisting of Acinetobacter baumannii, Anaplasina marginale, 
Aspergillus fumigatus, Bacillus anthracis, Bacteroides ftagilis, Bordetella pertussis, Borrelia 

20 burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 

25 Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitaliwn, Mycoplasma 

30 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pastewella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, SJiigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 

35 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
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94. The method of Paragraph 86, wherein said population is a population of an 

organism other than E. coli. 

95. The method of Paragraph 86, wherein said product of said gene is from an 

organism other than E. coli. 
5 96. The method of Paragraph 86, wherein said gene encodes a polypeptide comprising 

an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398-78581. 

97. The method of Paragraph 86, wherein said gene comprises a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 6214-42397. 

98. A composition comprising an effective concentration of an antisense nucleic acid 
10 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, or a 

proliferation-inhibiting portion thereof in a pharmaceutical^ acceptable carrier. 

99. The composition of Paragraph 98, wherein said proliferation-inhibiting portion of 
one of SEQ ID NOs.: 1-6213 comprises at least 20, at least 25, at least 30, at least 50 or more than 
50 consecutive nucleotides of one of SEQ ID NOs.: 1-6213. 

15 100 A method for inhibiting the activity or expression of a gene in an operon required 

for proliferation wherein the activity or expression of at least one gene in said operon is inhibited by 
an antisense nucleic acid comprising a sequence selected from the group consisting of SEQ ID 
NOs.: 1-6213, said method comprising contacting a cell in a cell population with an antisense 
nucleic acid complementary to at least a portion of said operon. 
20 101. The method of Paragraph 100, wherein said antisense nucleic acid comprises a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 or a proliferation- 
inhibiting portion thereof. 

102. The method of Paragraph 100, wherein said cell is selected from the group 
consisting of Acinetobacter baumarmii, Anaplasma marginale, Aspergillus Jumigatus, Bacillus 
25 antkracis, Bacteroides fragilis, Bordetella pertussis. Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliennondii, Candida Icrusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
30 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neofonnans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Esclierichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
35 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitaliwn, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pastewella 
haemolytica, Pastewella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 

19 
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Salmonella cholerasuis. Salmonella etiterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhitnurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes. Treponema pallidum, Ureaplastna 
5 urealyticum, Vibrio cholerae. Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

103. The method of Paragraph 100, wherein said cell is not an E. coli cell. 

1 04. The method of Paragraph 1 00, wherein said gene is from an organism other than E. 

coli. 

10 105. The method of Paragraph 100, wherein said cell is contacted with said antisense 

nucleic acid by introducing a plasmid which expresses said antisense nucleic acid into said cell 
population. 

106. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a phage which encodes said antisense nucleic acid into said cell 

15 population. 

107. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by expressing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

108. The method of Paragraph 100, wherein said cell is contacted with said antisense 
20 nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 

acid such that said promoter directs the transcription of said antisense nucleic acid. 

109. The method of Paragraph 100, wherein said cell is contacted with said antisense 
nucleic acid by introducing a retron which expresses said antisense nucleic acid into said cell 
population. 

25 110. The method of Paragraph 100, wherein said cell is contacted with said antisense 

nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 

ribozyme comprises said antisense nucleic acid. 

111. The method of Paragraph 100, wherein said cell is contacted with said antisense 

nucleic acid by introducing a liposome comprising said antisense nucleic acid into said cell. 
30 1 12. The method of Paragraph 100, wherein said cell is contacted with said antisense 

nucleic acid by electroporation of said antisense nucleic acid into said cell. 

113. The method of Paragraph 100, wherein said antisense nucleic acid is a fragment 

comprising at least 10, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive 

nucleotides of one of SEQ ID NOs.: 1-6213. 
35 114. The method of Paragraph 100 wherein said antisense nucleic acid is a synthetic 

oligonucleotide. 

115. The method of Paragraph 100, wherein said gene comprises a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 6214-42397. 

20 
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116. A method for identifying a gene which is required for proliferation of a cell 
comprising: 

(a) contacting a cell with an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, wherein said cell is a 

5 cell other than the organism from which said nucleic acid was obtained; 

(b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
complementary to said antisense nucleic acid or a portion thereof. 

117. The method of Paragraph 116, wherein said cell is selected from the group 
10 consisting of Staphylococcus species, Streptococcus species, Enterococcus species, Mycobacterium 

species, Clostridium species, and Bacillus species. 

118. The method of Paragraph 116 wherein said cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus famigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burlcholderia cepacia, 

15 Burlcholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, , Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 

20 Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 

25 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae. Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella Jlexneri, Shigella sonnei, 

30 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus liaemolyticus. Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio paraliaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
119. The method of Paragraph 116, wherein said cell is not E. coli. 
35 120. The method of Paragraph 116, further comprising operably linking said antisense 

nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 
and introducing said vector into said cell. 
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121 . A method for identifying a compound having the ability to inhibit proliferation of a 
cell comprising: 

(a) identifying a homolog of a gene or gene product whose activity or level is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

5 consisting of SEQ ID NOs. 1-6213 in a test cell, wherein said test cell is not the cell from 

which said nucleic acid was obtained; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
10 thus sensitizing said cell; 

(d) contacting the sensitized cell of step (c) with a compound; and 

(e) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said inhibitory nucleic acid. 

122. The method of Paragraph 121, wherein said determining step comprises 
15 determining whether said compound inhibits proliferation of said sensitized test cell to a greater 

extent than said compound inhibits proliferation of a nonsensitized test cell. 

123. The method of Paragraph 121, wherein step (a) comprises identifying a nucleic acid 
homologous to a gene or gene product whose activity oi level is inhibited by a nucleic acid selected 
from the group consisting of SEQ ID NOs. 1-6213 or a nucleic acid encoding a homologous 

20 polypeptide to a polypeptide whose activity or level is inhibited by a nucleic acid selected from the 
group consisting of SEQ ID NOs. 1-6213 by using an algorithm selected from the group consisting 
of BLASTN version 2.0 with the default parameters and FASTA version 3.0t78 algorithm with the 
default parameters to identify said homologous nucleic acid or said nucleic acid encoding a 
homologous polypeptide in a database. 

25 124. The method of Paragraph 121 wherein said step (a) comprises identifying a 

homologous nucleic acid or a nucleic acid comprising a sequence of nucleotides encoding a 
homologous polypeptide by identifying nucleic acids which hybridize to said nucleic acid selected 
from the group consisting of SEQ ID NOs. 1-6213 or the complement of said nucleic acid selected 
from the group consisting of SEQ ID NOs. 1-6213. 

30 125. The method of Paragraph 121 wherein step (a) comprises expressing a nucleic acid 

selected from the group consisting of SEQ ID NOs. 1-6213 in said test cell. 

126. The method of Paragraph 121, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell 
selected from the group consisting of Acinetobacter baumannii, Anaplasma inarginale, Aspergillus 

35 fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
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pseudotropicalis), Candida dubliniensis, Chlamydia ■ pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Eschericlua coli, Haemophilus influenzae, 
5 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis. Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteur ella 
haemolytica, Pasteurella multocida. Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
10 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica. Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimuriwn, Shigella boydii, Shigella dysenteriae, SJiigella flexneri. Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
15 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species Ming within the genera of any of the above species. 

127. The method of Paragraph 121, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell other 
than E. coli. 

20 128. The method of Paragraph 121, wherein said inhibitory nucleic acid is an antisense 

nucleic acid. 

129. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of said homolog. 

130. The method of Paragraph 121, wherein said inhibitory nucleic acid comprises an 
25 antisense nucleic acid to a portion of the operon encoding said homolog. 

131. The method of Paragraph 121, wherein the step of contacting the cell with a 
sublethal level of said inhibitory nucleic acid comprises directly contacting the surface of said cell 
with said inhibitory nucleic acid. 

132. The method of Paragraph 121, wherein the step of contacting the cell with a 
30 sublethal level of said inhibitory nucleic acid comprises transcribing an antisense nucleic acid 

complementary to at least a portion of the RNA transcribed from said homolog in said cell. 

133. The method of Paragraph 121, wherein said gene product comprises a polypeptide ~ 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581. 

35 134. The method of Paragraph 121, wherein said gene comprises a nucleotide sequence 

selected from the group consisting of SEQ ID NOS.: 6214-42397. 

135. A compound identified using the method of Paragraph 121. 
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136. A method of identifying a compound having the ability to inhibit proliferation 

comprising: 

(a) contacting a test cell with a sublethal level of a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs. 1-6213 or a 

5 portion thereof which inhibits the proliferation of the cell from which said nucleic acid was 

obtained, thus sensitizing said test cell; 

(b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said nucleic acid. 

10 137. The method of Paragraph 136, wherein said determining step comprises 

determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

138. A compound identified using the method of Paragraph 136. 

139. The method of Paragraph 136, wherein said test cell is selected from the group 
15 consisting of Artnetobacter bawnannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 

anthracis, Bacteroides jragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fitngorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida Icejyr (also called Candida pseudotropicalis), Candida 

20 dubliniensis, Chlamydia pneumoniae. Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neaformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 

25 monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 

30 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium. Shigella boydii, Shigella dysenteriae. Shigella flexneri, Shigella sonnei, 
Stapltylococcus aureus. Staphylococcus epidermidis, Staphylococcus haemolyticus. Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 

35 Yersinia pestis and any species falling within the genera of any of the above species. 

140. The method of Paragraph 136, wherein the test cell is not E. coli. 

141 . A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 
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(a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 
complementary to a nucleic acid encoding a gene product required for proliferation, 
wherein the activity or expression of said gene product is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 

5 NOs.: 1-6213, in said cell to reduce the activity or amount of said gene product; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

142. The method of Paragraph 141, wherein said determining step comprises 
10 determining whether said compound inhibits the growth of said sensitized cell to a greater extent 

than said compound inhibits the growth of a nonsensitized cell. 

143. The method of Paragraph 141, wherein said cell is selected from the group 
consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

144. The method of Paragraph 141, wherein said cell is a Gram positive bacterium. 

15 145. The method of Paragraph 144, wherein said Gram positive bacterium is selected 

from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 
Mycobacterium species, Clostridium species, said Bacillus species. 

146. The method of Paragraph 145, wherein said Gram positive bacterium is 
Staphylococcus aureus. 

20 147. The method of Paragraph 146, wherein said Gram positive bacterium is selected 

from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

148. The method of Paragraph 141, wherein said cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis. Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 

25 Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliennondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis. Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinwn, Clostridium dfficile, Clostridium perfringens, Coccidioides immitis, 

30 Corynebacteriwn diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium. Mycoplasma 

35 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
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typhimuriutn, Shigella boydii, Shigella dysenteriae, Shigella flexneri. Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidennidis, Staphylococcus haemofyticus, Streptococcus 
pneumoniae, Streptococcus mutans. Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulniflcans, Yersinia enterocolitica, 
5 Yersinia pestis and any species falling within the genera of any of the above species. 

149. The method of Paragraph 141, wherein said cell is not an E. coli cell. 

150. The method of Paragraph 141, wherein said gene product is from an organism other 
thani?. coli. 

151. The method of Paragraph 141, wherein said antisense nucleic acid is transcribed 
10 from an inducible promoter. 

152. The method of Paragraph 141, further comprising contacting the cell with an agent 
which induces transcription of said antisense nucleic acid from said inducible promoter, wherein 
said antisense nucleic acid is transcribed at a sublethal level. 

153. The method of Paragraph 141, wherein inhibition of proliferation is measured by 
15 monitoring the optical density of a liquid culture. 

154. The method of Paragraph 141, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581. 

155. The method of Paragraph 141, wherein said nucleic acid encoding said gene 
20 product comprises a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 

6214-42397. 

156. A compound identified using the method of Paragraph 141. 

157. A method for identifying a compound having the ability to inhibit cellular 
proliferation comprising: 

25 (a) contacting a cell with an agent which reduces the activity or level of a gene 

product required for proliferation of said cell, wherein said gene product is a gene product 
whose activity or expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213; 
(b) contacting said cell with a compound; and 

30 (c) determining whether said compound reduces proliferation of said contacted cell 

by acting on said gene product. 

158. The method of Paragraph 157, wherein said determining step comprises 
determining whether said compound reduces proliferation of said contacted cell to a greater extent 
than said compound reduces proliferation of cells which have not been contacted with said agent. 

35 I 59 - The method of Paragraph 157, wherein said cell is selected from the group 

consisting of Acinetobacter baumamiii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacter aides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
BurMiolderia jungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
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glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis. Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
5 Corynebacteriiim diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila. Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae. Mycobacterium tuberculosis, Mycoplasma genitaliwn, Mycoplasma 
10 pneumoniae. Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi. Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
15 Staphylococcus aureus, Staphylococcus epidennidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio paralmemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
160. The method of Paragraph 157, wherein said cell is not an E. coli cell. 
20 161. The method of Paragraph 157, wherein said gene product is from an organism other 

than E. coli. 

162. The method of Paragraph 157, wherein said agent which reduces the activity or 

level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 

a gene or operon required for proliferation. 
25 163. The method of Paragraph 157, wherein said agent which reduces the activity or 

level of a gene product required for proliferation of said cell comprises a compound known to 

inhibit growth or proliferation of a cell. 

164. The method of Paragraph 157, wherein said cell contains a mutation which reduces 

the activity or level of said gene product required for proliferation of said cell. 
30 165. The method of Paragraph 157, wherein said mutation is a temperature sensitive 

mutation. 

166. The method of Paragraph 157, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ED NOs.: 42398- 
78581. 

35 167. A compound identified using the method of Paragraph 157. 

168. A method for identifying the biological pathway in which a proliferation-required 
gene or its gene product lies, wherein said gene or gene product comprises a gene or gene product 
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whose activity or expression is inhibited by an antisense nucleic acid comprising a sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, said method comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
activity of said proliferation-required gene or gene product in a test cell; 
5 (b) contacting said test cell with a compound known to inhibit growth or 

proliferation of a cell, wherein the biological pathway on which said compound acts is 
known; and 

(c) determining the degree to which said proliferation of said test cell is inhibited 
relative to a cell which was not contacted with said compound. 
10 169. The method of Paragraph 168, wherein said detennining step comprises 

determining whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 

170. The method of Paragraph 168, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 

15 78581. 

171. The method of Paragraph 168, wherein said test cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus jumigatus. Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fiingorum, BurkJiolderia mallei, Campylobacter jejuni, Candida albicans, Candida 

20 glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 

25 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitaliwn, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

30 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae. Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemofyticus, Streptococcus 

35 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
ureafyticum, Vibrio cholerae, Vibrio parakaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species felling within the genera of any of the above species. 

172. The method of Paragraph 1 68, wherein said test cell is not an E. coli cell. 
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173. The method of Paragraph 168, wherein said gene product is from an organism other 

than E. coli. 

174. A method for detennining the biological pathway on which a test compound acts 
comprising: 

5 (a) providing a sublethal level of an antisense nucleic acid complementary to a 

proliferation-required nucleic acid in a first cell, wherein the activity or expression of said 
proliferation-required nucleic acid is inhibited by an antisense nucleic acid comprising a 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213 and wherein the 
biological pathway in which said proliferation-required nucleic acid or a protein encoded 

10 by said proliferation-required nucleic acid lies is known, 

(b) contacting said first cell with said test compound; and 

(c) determining the degree to which said test compound inhibits proliferation of 
said first cell relative to a cell which does not contain said antisense nucleic acid. 

175. The method of Paragraph 174, wherein said deterrnining step comprises 
15 detenrnning whether said first cell has a substantially greater sensitivity to said test compound than 

a cell which does not express said sublethal level of said antisense nucleic acid. 

176. The method of Paragraph 174, further comprising: 

(d) providing a sublethal level of a second antisense nucleic acid complementary to 
a second proliferation-required nucleic acid in a second cell, wherein said second 

20 prohferation-required nucleic acid is in a different biological pathway than said 

proliferation-required nucleic acid in step (a); and 

(e) determining whether said second cell does not have a substantially greater 
sensitivity to said test compound than a cell which does not express said sublethal level of 
said second antisense nucleic acid, wherein said test compound is specific for the biological 

25 pathway against which the antisense nucleic acid of step (a) acts if said first cell has a 

substantially greater sensitivity to said test compound than said second cell. 

177. The method of Paragraph 174, wherein said first cell is selected from the group 
consisting of Acinetobacter baumamiii. Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 

30 Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliennondii, Candida krusei. Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 

35 Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
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Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitatium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
5 Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae. Shigella flexneri. Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus /nutans, Streptococcus pyogenes, Treponenia pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
10 Yersinia pestis and any species falling within the genera of any of the above species. 

178. The method of Paragraph 174, wherein said first cell is not an E. coli cell. 

179. The method of Paragraph 174, wherein said proliferation-required nucleic acid is 
from an organism other than E. coli. 

180. A purified or isolated nucleic acid comprising a sequence selected from the group 
15 consisting of SEQ ID NOs.: 1-6213. 

181. A compound which interacts with a gene or gene product whose activity or 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence of one of 
SEQ ED NOs.: 1-6213 to inhibit proliferation. 

182. The compound of Paragraph 181, wherein said gene product is a polypeptide 
20 comprising one of SEQ ID NOs.: 42398-78581. 

183. The compound of Paragraph 181, wherein said gene comprises a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397. 

1 84. A compound which interacts with a gene product whose expression is inhibited by 
an antisense nucleic acid comprising a nucleotide sequence of one of SEQ ID NOs.: 1-6213 to 

25 inhibit proliferation. 

1 85. A method for manufacturing an antibiotic comprising the steps of: 
screening one or more candidate compounds to identify a compound that reduces the 

activity or level of a gene product required for proliferation, said gene product comprising a gene 
product whose activity or expression is inhibited by an antisense nucleic acid comprising a 
30 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213; and 
manufacturing the compound so identified. 

1 86. The method of Paragraph 185, wherein said screening step comprises performing 
any one of the methods of Paragraphs 44, 68, 121, 136, 141, and 157. 

187. The method of Paragraph 185, wherein said gene product is a polypeptide 
35 comprising one of SEQ ID NOs:42398-78581. 

188. A method for inhibiting proliferation of a cell in a subject comprising administering 
an effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, said gene product comprising a gene product whose activity or expression 
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is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 to said subject. 

189. The method of Paragraph 188 wherein said subject is selected from the group 
consisting of vertebrates, mammals, avians, and human beings. 
5 190. The method of Paragraph 188, wherein said gene product comprises a polypeptide 

comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581. 

191. The method of Paragraph 188, wherein said cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
10 anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burklwlderia cepacia, 
Burkholderia fungorwn, Burklwlderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii. Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis. Clostridium acetobutylicum, 

15 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, . Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae. Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

20 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi. Salmonella 

25 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidennidis, Staphylococcus Itaemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum. Vibrio cholerae, Vibrio parahaemolyticus. Vibrio vulnijicans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

30 192. The method of Paragraph 188, wherein said cell is not E. coli. 

1 93 . The method of Paragraph 188, wherein said gene product is from an organism other 
than E. coli. 

194. A purified or isolated nucleic acid consisting essentially of the coding sequence of 
one of SEQ ID NOs: 6214-42397. 

35 195. A fragment of the nucleic acid of Paragraph 8, said fragment comprising at least 

10, at least 20, at least 25, at least 30, at least 50 or more than 50 consecutive nucleotides of one of 
SEQ ID NOs: 6214-42397. 
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196. A purified or isolated nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity to a nucleotide sequence selected from the group consisting of SEQ ID 
NOs.: 6214-42397, fragments comprising at least 25 consecutive nucleotides of SEQ ID NOs.: 
6214-42397, the nucleotide sequences complementary to SEQ ID NOs.:6214-42397, and the 
nucleotide sequences complementary to fragments comprising at least 25 consecutive nucleotides 
of SEQ ID NOs.: 6214-42397 as determined using BLASTN version 2.0 with the default 
parameters. 

197. The nucleic acid of Paragraph 196, wherein said nucleic acid is from an organism 
selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 
fumigatus. Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia. Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliennondii, Candida krusei, Candida kejyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum. Clostridium botulinum. Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans. Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhal*, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii. Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa. Pseudomonas putida, Pseudomonas syringae, Salmonella bongori. 
Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi, Salmonella typhi. Salmonella 
typhimurium, Shigella boydii. Shigella dysenteriae, Shigella flexneri, Shigella sonnei 
Staphylococcus aureus, Staphylococcus epidennidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum. Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahemolyticus. Vibrio vulnificans. Yersinia entc ocoMca 
Yersinia pestis and any species falling within the genera of any of the above species. 

30 198. The nucleic acid of Paragraph 196, wherein said nucleic acid is from an organism 

other than E. coli. 

199. A method of inhibiting proliferation of a cell comprising inhibiting the activity or 
reducing the amount of a gene product in said cell or inhibiting the activity or reducing the amount 
of a nucleic acid encoding said gene product in said cell, wherein said gene product is selected from 
the group consisting of a gene product having having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product whose 
express™ is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NO,: 1-6213, a gene product encoded by a nucleic acid having at 
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least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 
NOs:l-6213, a gene product having at least 25% amino acid identity as determined using FASTA 
5 version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 
under stringent conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
10 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 
under moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs: 1-6213. 

200. The method of Paragraph 199, wherein said method comprises inhibiting said 
15 activity or reducing said amount of said gene product or inhibiting the activity or reducing the 
amount of a nucleic acid encoding said gene product in an organism selected from the group 
consisting of Acinetobacter baumarmii, Anaplasma marginale, Aspergillus fitmigatus. Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fimgorwn, Burldiolderia mallei, Campylobacter jejuni, Candida albicans, Candida 
20 glabrata (also called Torulopsis glabrata), Candida tropicalis. Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis. Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neofonnans, Enterobacter cloacae, Enterococcus 
25 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
30 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei. 
Staphylococcus aureus, Staphylococcus epidermidis. Staphylococcus haemolyticus, Streptococcus 
35 pneumoniae. Streptococcus mutatis, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae. Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
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201. The method of Paragraph 199, wherein said method comprises inhibiting said 
activity or reducing said amount of said gene product or inhibiting the activity or reducing the 
amount of a nucleic acid encoding said gene product in an organism other than E. coli. 

202. The method of Paragraph 199, wherein said gene product is from an organism other 
5 than E. coli. 

203. The method of Paragraph 199, wherein said gene product comprises a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 to a polypeptide selected from the group consisting of 
SEQ ID NOs.: 42398-78581 and a polypeptide whose activity may be complemented by a 

10 polypeptide selected from the group consisting of SEQ ID NOs: 42398-78581. 

204. The method of Paragraph 199, wherein said gene product is encoded by a nucleic 
add selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 

15 42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
acid comprising a nucloetide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

205. A method for identifying a compound which influences the activity of a gene 
20 product required for proliferation comprising: 

contacting a candidate compound with a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs:l-6213, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 
acid selected from the group consisting of SEQ ID NOs.: 1-6213 under stringent 
conditions, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ED NOs.: 1- 
6213 under moderate conditions, and a gene product whose activity may be complemented 
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by the gene product whose activity is inhibited by a nucleic acid selected from the group 
consisting of SEQ ID NOs: 1-6213; and 

determining whether said candidate compound influences the activity of said gene 

product. 

5 206. The method of Paragraph 205, wherein said gene product is from an organism 

selected from the group consisting of Acinetobacter baumannii, Anaplasma margmale, Aspergillus 
fum'igatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burklwlderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 

10 parapsilosis, Candida guilliermondii, Candida krusei, Candida kefir (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae. Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulitmm, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 

15 Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 

20 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae. Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans. Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

25 urealyticwn. Vibrio cholerae, Vibrio parahaemolyticus. Vibrio vulnificans. Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

207. The method of Paragraph 205, wherein said gene product is from an organism other 
than E. coli. 

208. The method of Paragraph 205, wherein said gene product is a polypeptide selected 
30 from the group consisting of a polypeptide having at least 25% amino acid identity as determined 

using FASTA version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 
42398-78581 and a polypeptide whose activity may be complemented by a polypeptide selected 
from the group consisting of SEQ ID NOs: 42398-78581. 

209. The method of Paragraph 205, wherein said gene product is encoded by a nucleic 
35 acid selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 

70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ED NOS.: 6214- 
42397, a nucleic acid which hybridizes to a sequence selected from the group consisting of SEQ ID 
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NOS.: 6214-42397 under stringent conditions, and a nucleic acid which hybridizes to a sequence 
selected from the group consisting of SEQ ED NOS.: 6214-42397 under moderate condtions. 

210. A compound identified using the method of Paragraph 205. 

211. A method for identifying a compound or nucleic acid having the ability to reduce 
5 the activity or level of a gene product required for proliferation comprising: 

(a) providing a target that is a gene or RNA, wherein said target comprises a 
nucleic acid that encodes a gene product selected from the group consisting of a gene 
product having having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a gene product whose expression is 

10 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid having 
at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleic acid encoding a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

15 consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid identity 

as determined using FASTA version 3 .0t78 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a sequence selected 
from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 

20 group consisting of SEQ LD NOs.: 1 -62 1 3 under stringent conditions, a gene product 

encoded by a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic 
acid selected from the group consisting of SEQ ID NOs.: 1-6213 under moderate 
conditions, and a gene product whose activity may be complemented by the gene product 
whose activity is inhibited by a nucleic acid selected from the group consisting of SEQ ID 

25 NOs: 1-6213; 

(b) contacting said target with a candidate compound or nucleic acid; and 

(c) measuring an activity of said target. 

212. The method of Paragraph 211, wherein said target gene or RNA is from an 
organism selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, 

30 Aspergillus jumigatus. Bacillus anthracis. Bacteroides fragilis. Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliertnondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis. Chlamydia pneumoniae, Chlamydia trachomatis, 

35 Clostridium acetobutylicum, Clostridium botulinwn, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacteriwn diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faeciwn, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
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Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis. Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides. Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii. Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongon, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri. Shigella sonnei, 
Staphylococcus aureus. Staphylococcus epidermidis, Staphylococcus haemolyticus. Streptococcus 
pneumoniae. Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
10 urealyticum, Vibrio cholerae, Vibrio parahaemofyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

213. The method of Paragraph 211, wherein said target gene or RNA is from an 
organism other than E. coli. 

214. The method of Paragraph 21 1, wherein said gene product is from an organism other 

15 than E. coli. 

215. The method of Paragraph 21 1, wherein said target is a messenger RNA molecule 
and said activity is translation of said messenger RNA. 

216. The method of Paragraph 211, wherein said compound is a nucleic acid and said 

activity is translation of said gene product 
20 217. The method of Paragraph 211, wherein said target is a gene and said activity is 

transcription of said gene. 

218. The method of Paragraph 211, wherein said target is a nontranslated RNA and said 
activity is processing or folding of said nontranslated RNA or assembly of said nontranslated RNA 
into a protem/RNA complex. 

25 219. The method of Paragraph 211, wherein said target gene is a messenger RNA 

molecule encoding a polypeptide selected from the group consisting of a polypeptide having at least 
25% amino acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from 
the group consisting of SEQ ID NOs.: 42398-78581 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42398-78581. 

30 220. The method of Paragraph 11, wherein said target gene comprises a nucleic acid 

selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 
nucleic acid which hybridizes to a sequence selected from the group consisting of SEQ ID NOS.: 

35 6214-42397 under stringent conditions, and a nucleic acid which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

22 1 . A compound or nucleic acid identified using the method of Paragraph 211. 
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222. A method for identifying a compound which reduces the activity or level of a gene 
product required for proliferation of a cell comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
nucleic acid encoding said gene product in a cell to reduce the activity or amount of said 

5 gene product in said cell, thereby producing a sensitized cell, wherein said gene product is 

selected from the group consisting of a gene product having having at least 70% nucleic 
acid identity as determined using BLASTN version 2.0 with the default parameters to a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene 

10 product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 

1 5 version 3 .0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 

20 acid comprising a nucleotide sequence which hybridizes to a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 under 
moderate conditions, and a gene product whose activity may be complemented by the gene 
product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 1-6213; 

25 (b) contacting said sensitized cell with a compound; and 

(c) determining the degree to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

223. The method of Paragraph 222, wherein said determining step comprises 
determining whether said compound inhibits the growth of said sensitized cell to a greater extent 

30 than said compound inhibits the growth of a nonsensitized cell. 

224. The method of Paragraph 222, wherein said sensitized cell is a Gram positive 
bacterium. 

225. The method of Paragraph 224, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 

35 Mycobacterium species, Clostridium species, and Bacillus species. 

226. The method of Paragraph 225, wherein said bacterium is Staphylococcus aureus. 

227. The method of Paragraph 224, wherein said Staphylococcus species is coagulase 
negative. 
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228. The method of Paragraph 226, wherein said bacterium is selected from the group 
consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

229. The method of Paragraph 222, wherein said sensitized cell is an organism selected 
from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 

5 fianigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorun, Burkholderia mallei, Campylobacter jejuni, 
Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 

10 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli. Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

15 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium. Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
' haemolytica, Pasteurella multocida. Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 

20 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus. Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans. Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

25 230. The method of Paragraph 222, wherein said cell is an organism other than E. coli. 

231. The method of Paragraph 222, wherein said gene product is from an organism other 
than E. coli. 

232. The method of Paragraph 222, wherein said antisense nucleic acid is transcribed 
from an inducible promoter. 

30 233. The method of Paragraph 222, further comprising the step of contacting said cell 

with a concentration of inducer which induces transcription of said antisense nucleic acid to a 
sublethal level. 

234. The method of Paragraph 222, wherein growth inhibition is measured by 
monitoring optical density of a culture medium. 
35 235. The method of Paragraph 222, wherein said gene product is a polypeptide. 

236. The method of Paragraph 235, wherein said polypeptide comprises a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 to a polypeptide selected from the group consisting of 
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SEQ ID NOs.: 42398-78581 and a polypeptide whose activity may be complemented by a 
polypeptide selected from the group consisting of SEQ ID NOs: 42398-7858 1. 

237. The method of Paragraph 222, wherein said gene product is an RNA. 

238. The method of Paragraph 222, wherein said nucleic acid encoding said gene 
5 product comprises a nucleic acid selected from the group consisting of a nucleic acid comprising a 

nucleic acid having at least 70% nucleic acid identity as determined using BLASTN version 2.0 
with the default parameters to a sequence selected from the group consisting of SEQ ID NOS.: 
6214-42397, a nucleic acid which hybridizes to a sequence selected from the group consisting of 
SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid which hybridizes to a 
10 sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under moderate 
condtions. 

239. A compound identified using the method of Paragraph 222. 

240. A method for inhibiting cellular proliferation comprising introducing a compound 
with activity against a gene product or a compound with activity against a gene encoding said gene 

15 product into a population of cells expressing said gene product, wherein said gene product is 
selected from the group consisting of a gene product having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 

20 acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a nucleic acid encoding a gene product whose expression is inhibited ■ 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid identity as determined using 
FASTA version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

25 by an antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1- 

30 6213 under moderate conditions, and a gene product whose activity may be complemented by the 
gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs: 1-6213. 

241 . The method of Paragraph 240, wherein said compound is an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1 -62 13, or a 

35 proUferation-inhibiting portion thereof. 

242. The method of Paragraph 240, wherein said proliferation inhibiting portion of one 
of SEQ ID NOs.: 1-6213 is a fragment comprising at least 10, at least 20, at least 25, at least 30, at 
least 50 or more than 51 consecutivenucleotidesofoneofSEQIDNOs.: 1-6213. 
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243. The method of Paragraph 240, wherein said population is a population of Gram 
positive bacteria. 

244. The method of Paragraph 243, wherein said population of Gram positive bacteria is 
selected from the group consisting of a population of Staphylococcus species, Streptococcus 

5 species, Enterococcus species, Mycobacterium species, Clostridium species, and Bacillus species. 

245. The method of Paragraph 243, wherein said population is a population of 

Staphylococcus aureus. 

246. The method of Paragraph 245, wherein said population is a population of a 
bacterium selected from the group consisting of Staphylococcus aureus RN450 and Staphylococcus 

10 aureus RN4220. 

247. The method of Paragraph 240, wherein said population is a population of a 
bacterium selected from the group consisting of Acinetobacter baumannii, Aitaplasma marginale. 
Aspergillus fitmigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia Jungorum, Burkliolderia mallei, Campylobacter 

15 jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae. Cryptococcus neoformans, Enterobacter 
20 cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
25 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella jlexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus liaemolyticus, Streptococcus 
30 pneumoniae, Streptococcus /nutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cliolerae, Vibrio parahaemolyticus, Vibrio vulnificans. Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

248. The method of Paragraph 240, wherein said population is a population of an 
organism other than E. coli. 
35 249. The method of Paragraph 240, wherein said product of said gene is from an 

organism other than E. coli. 

250. The method of Paragraph 240, wherein said gene product is selected from the 
group consisting of a polypeptide having at least 25% amino acid identity as determined using 
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FASTA version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42398- 
78581 and a polypeptide whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ED NOs: 42398-78581. 

25 1 . The method of Paragraph 240, wherein said gene comprises a nucleic acid selected 
5 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
10 acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ED NOS.: 6214-42397 under moderate condtions. 

252. A preparation comprising an effective concentration of an antisense nucleic acid in 
a pharmaceutically acceptable carrier wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid comprising a sequence having at least 70% nucleotide sequence identity 

15 as determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213 or a proliferation-mhibiting portion 
thereof, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 

20 consisting of SEQ ED NOs.: 1-6213 under moderate conditions. 

253. The preparation of Paragraph 252, wherein said probferation-inhibiting portion of 
one of SEQ ID NOs.: 1-6213 comprises at least 10, at least 20, at least 25, at least 30, at least 50 or 
more than 50 consecutive nucleotides of one of SEQ ED NOs.: 1-6213. 

254. A method for inhibiting the activity or expression of a gene in an operon which 
25 encodes a gene product required for proliferation comprising contacting a cell in a cell population 

with an antisense nucleic acid comprising at least a proliferation-inhibiting portion of said operon in 
an antisense orientation, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 

30 acid comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 1-6213, 
a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 

35 25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
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group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
5 selected from the group consisting of SEQ ID NOs: 1-6213. 

255. The method of Paragraph 254, wherein said antisense nucleic acid comprises a 
nucleotide sequence having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide seqence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a proliferation inhibiting portion thereof, a nucleic acid 

10 comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 1-6213 under stringent conditions, and a nucleic acid which comprising 
a nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ 
ID NOs.: 1-6213 under moderate conditions. 

256. The method of Paragraph 254, wherein said cell is selected from the group 
15 consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 

anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burldwlderia fungorum, Burkholderia mallei. Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliennondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

20 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila. Listeria 

25 monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae. Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 

30 Salmonella cholerasuis, Salmonella enterica. Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidertnidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum. Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 

35 Yersinia pestis and any species falling within the genera of any of the above species. 

257. The method of Paragraph 254, wherein said cell is not an E. coli cell. 

258. The method of Paragraph 254, wherein said gene is from an organism other than E. 

coli. 
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259. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a plasmid which transcribes said antisense nucleic acid into said cell 
population. 

260. The method of Paragraph 254, wherein said cell is contacted with said antisense 
5 nucleic acid by introducing a phage which transcribes said antisense nucleic acid into said cell 

population. 

261. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by transcribing said antisense nucleic acid from the chromosome of cells in said cell 
population. 

10 262. The method of Paragraph 254, wherein said cell is contacted with said antisense 

nucleic acid by introducing a promoter adjacent to a chromosomal copy of said antisense nucleic 
acid such that said promoter directs the synthesis of said antisense nucleic acid. 

263. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a retron which expresses said antisense nucleic acid into said cell 

15 population. 

264. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by introducing a ribozyme into said cell-population, wherein a binding portion of said 
ribozyme is complementary to said antisense oligonucleotide. 

265. The method of Paragraph 254, wherein said cell is contacted with said antisense 
20 nucleic acid by introducing a liposome comprising said antisense oligonucleotide into said cell. 

266. The method of Paragraph 254, wherein said cell is contacted with said antisense 
nucleic acid by electroporation of said antisense nucleic acid into said cell. 

267. The method of Paragraph 254, wherein said antisense nucleic acid has at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 

25 to a nucleotide sequence comprising at least 10, at least 20, at least 25; at least 30, at least 50 or 
more than 50 consecutive nucleotides of one of SEQ ID NOs. : 1 -62 13 . 

268. The method of Paragraph 254 wherein said antisense nucleic acid is a synthetic 
oligonucleotide. 

269. The method of Paragraph 254, wherein said gene comprises a nucleic acid selected 
30 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
35 comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

270. A method for identifying a gene which is required for proliferation of a cell 
comprising: 
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(a) contacting a cell with an antisense nucleic acid selected from the group 
consisting of a nucleic acid at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 1-6213 or a proliferation-inhibiting portion thereof, a 
5 nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 

from the group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, and a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 
from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, wherein 
said cell is a cell other than the organism from which said nucleic acid was obtained; 
!0 (b) determining whether said nucleic acid inhibits proliferation of said cell; and 

(c) identifying the gene in said cell which encodes the mRNA which is 
complementary to said antisense nucleic acid or a portion thereof. 

271. The method of Paragraph 270, wherein said cell is selected from the group 
consisting of Staphylococcus species, Streptococcus species, Enterococcus species, Mycobacterium 

15 species, Clostridium species, and Bacillus species. 

272. The method of Paragraph 270 wherein said cell is selected from the group 
consisting of Acinetobacter bawnannii, Anaplasma tnarginale, Aspergillus jumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia jungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 

20 glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neqfonnans, Enterobacter cloacae, Enterococcus 

25 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

30 liaenwlytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus. Streptococcus 

35 pneumoniae, Streptococcus mutans. Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
ureafyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulniflcans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

273. The method of Paragraph 270, wherein said cell is not E. coli. 
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274. The method of Paragraph 270, further comprising operably linking said antisense 
nucleic acid to a promoter which is functional in said cell, said promoter being included in a vector, 
and introducing said vector into said cell. 

275 . A method for identifying a compound having the ability to inhibit proliferation of a 

5 cell comprising: 

(a) identifying a homolog of a gene or gene product whose activityor level is 
inhibited by an antisense nucleic acid in a test cell, wherein said test cell is not the 
microorgaism from which the antisense nucleic acid was obtained, wherein said antisense 
nucleic acid is selected from the group consisting of a nucleic acid having at least 70% 

1 0 nucleotide sequence identity as determined using BLASTN version 2.0 with the default 

parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 1- 
6213, a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid 
selected from the group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, and 
a nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected 

15 from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions; 

(b) identifying an inhibitory nucleic acid sequence which inhibits the activity of 
said homolog in said test cell; 

(c) contacting said test cell with a sublethal level of said inhibitory nucleic acid, 
thus sensitizing said cell; 

20 (d) contacting the sensitized cell of step (c) with a compound; and 

(e) detenrnning the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not express said inhibitory nucleic acid. 

276. The method of Paragraph 275, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 

25 extent than said compound inhibits proliferation of a nonsensitized test cell. 

277. The method of Paragraph 275, wherein step (a) comprises identifying a 
homologous nucleic acid to a gene or gene product whose activity or level is inhibited by a nucleic 
acid having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 

30 NOs. 1-6213 or a nucleic acid encoding a homologous polypeptide to a polypeptide whose activity 
or level is inhibited by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide sequence 
selected from the group consisting of SEQ ID NOs. 1-6213 by using an algorithm selected from the 
group consisting of BLASTN version 2.0 with the default parameters and FASTA version 3.0t78 

35 algorithm with the default parameters to identify said homologous nucleic acid or said nucleic acid 
encoding a homologous polypeptide in a database. 

278. The method of Paragraph 275 wherein said step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide by identifying 
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nucleic acids comprising nucleotide sequences which hybridize to said nucleic acid having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOs. 1-6213 or 
the complement of the nucleotide sequence of said nucleic acid selected from the group consisting 

5 of SEQ ID NOs. 1-6213. 

279. The method of Paragraph 275 wherein step (a) comprises expressing a nucleic acid 
having at least 70% nucleic acid identity as determined using BLASTN version 2.0 with the default 
parameters to a sequence selected from the group consisting of SEQ ED NOs. 1-6213 in said test 
cell. 

10 280. The method of Paragraph 275, wherein step (a) comprises identifying a 

homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in an test cell 
selected from the group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus 
fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, BurKholderia mallei, Campylobacter jejuni, 

15 Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida 
parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 

20 cloacae, Enter ococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella 

25 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi. Salmonella typH, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 

30 pneumoniae. Streptococcus mutans. Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio paraliaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

281. The method of Paragraph 275, wherein step (a) comprises identifying a 
homologous nucleic acid or a nucleic acid encoding a homologous polypeptide in a test cell other 

35 than E. coli. 

282. The method of Paragraph 275, wherein said inhibitory nucleic acid is an antisense 
nucleic acid. 
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283. The method of Paragraph 275, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of said homolog. 

284. The method of Paragraph 275, wherein said inhibitory nucleic acid comprises an 
antisense nucleic acid to a portion of the operon encoding said homolog. 

5 285. The method of Paragraph 275, wherein the step of contacting the cell with a 

sublethal level of said inhibitory nucleic acid comprises directly contacting said cell with said 
inhibitory nucleic acid. 

286. The method of Paragraph 275, wherein the step of contacting the cell with a 
sublethal level of said inhibitory nucleic acid comprises expressing an antisense nucleic acid to said 

10 homolog in said cell. 

287. The method of Paragraph 275, wherein said gene product comprises a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ED NOs.: 42398- 
78581. 

288. The method of Paragraph 275, wherein said gene comprises a nucleic acid selected 
15 from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a sequence selected from the group consisting of SEQ ED NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
20 comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

289. A compound identified using the method of Paragraph 275. 

290. A method of identifying a compound having the ability to inhibit proliferation 
comprising: 

25 (a) sensitizing a test cell by contacting said test cell with a sublethal level of an 

antisense nucleic acid, wherein said antisense nucleic acid is selected from the group 
consisting of a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ED NOs. 1-6213 or a portion thereof which inhibits the 

30 proliferation of the cell from which said nucleic acid was obtained, a nucleic acid 

comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1 -62 1 3 under moderate conditionst; 

35 (b) contacting the sensitized test cell of step (a) with a compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized test cell relative to a cell which does not contain said antisense nucleic acid. 
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291. The method of Paragraph 290, wherein said determining step comprises 
determining whether said compound inhibits proliferation of said sensitized test cell to a greater 
extent than said compound inhibits proliferation of a nonsensitized test cell. 

292. A compound identified using the method of Paragraph 290. 

5 293. The method of Paragraph 290, wherein said test cell is selected from the group 

consisting of Acinetobacter baumatmii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia. 
Burkholderia fimgorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
10 guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans. Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
15 Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila. Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis. Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
20 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium. Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidernudis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
25 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

294. The method of Paragraph 290, wherein the test cell is not E. coli. 

295. A method for identifying a compound having activity against a biological pathway 
required for proliferation comprising: 

30 (a) sensitizing a cell by providing a sublethal level of an antisense nucleic acid 

complementary to a nucleic acid encoding a gene product required for proliferation, 
wherein said gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 

35 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 

49 



Printed from Mimosa 04/07/22 13:18:18 Page: 51 



WO 02/077183 PCT/US02/09107 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:l- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
5 consisting of SEQ ED NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product 
1 0 whose activity may be complemented by the gene product whose activity is inhibited by a 

nucleic acid selected from the group consisting of SEQ ID NOs: 1-6213; 

(b) contacting the sensitized cell with a compound; and 

(c) determining the extent to which said compound inhibits the growth of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

15 296 - The method of Paragraph 295, wherein said determining step comprises 

detennining whether said compound inhibits the growth of said sensitized cell to a greater extent 
than said compound inhibits the growth of a nonsensitized cell. 

297. The method of Paragraph 295, wherein said cell is selected from the group 
consisting of bacterial cells, fungal cells, plant cells, and animal cells. 

2° 298. The method of Paragraph 295, wherein said cell is a Gram positive bacterium. 

299. The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus species, Streptococcus species, Enterococcus species, 
Mycobacterium species, Clostridium species, and Bacillus species. 

300. The method of Paragraph 299, wherein said Gram positive bacterium is 
25 Staphylococcus aureus. 

301. The method of Paragraph 298, wherein said Gram positive bacterium is selected 
from the group consisting of Staphylococcus aureus RN450 and Staphylococcus aureus RN4220. 

302. The method of Paragraph 295, wherein said cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 

30 anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
BurkJwlderia fimgorum, BurHiolderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis. Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 

35 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacteriwn diptlieriae, Cryptococcus neofonnans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 

50 



Printed from Mimosa 04/07/22 13:18:19 Page: 52 



WO 02/077183 PCT/US02/09107 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 

5 Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi. Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

10 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 

303. The method of Paragraph 295, wherein said cell is not an E. coli cell. 

304. The method of Paragraph 295, wherein said gene product is from an organism other 
than E. coli. 

15 305. The method of Paragraph 295, wherein said antisense nucleic acid is transcribed 

from an inducible promoter. 

306. The method of Paragraph 305, further comprising contacting the cell with an agent 
which induces expression of said antisense nucleic acid from said inducible promoter, wherein said 
antisense nucleic acid is expressed at a sublethal level. 
20 307. The method of Paragraph 295, wherein inhibition of proliferation is measured by 

monitoring the optical density of a liquid culture. 

308. The method of Paragraph 295, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to a sequence selected from the group consisting of SEQ ID NOs.: 42398-78581. 
25 309. The method of Paragraph 295, wherein said nucleic acid encoding said gene 

product comprises a nucleic acid selected from the group consisting of a nucleic acid comprising a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the default parameters to a nucleotide sequence selected from the group consisting 
of SEQ ID NOS.: 6214-42397, a nucleic acid comprising a nucleotide sequence which hybridizes to 
30 a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under 
stringent conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under 
moderate condtions. 

310. A compound identified using the method of Paragraph 295. 
35 311. A method for identifying a compound having the ability to inhibit cellular 

proliferation comprising: 

(a) contacting a cell with an agent which reduces the activity or level of a gene 
product required for proliferation of said cell, wherein said gene product is selected from 
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the group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
5 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 

using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product having 
at least 25% amino acid identity as determined using FASTA version 3.0t78 with the 

10 default parameters to a gene product whose expression is inhibited by an antisense nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1 -62 1 3 , a gene product encoded by a nucleic acid comprising a nucleotide sequence which 
hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213 
under stringent conditions, a gene product encoded by a nucleic acid comprising a 

1 5 nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 1-6213; 
(b) contacting said cell with a compound; and 

20 (°) determining the degree to which said compound reduces proliferation of said 

contacted cell relative to a cell which was not contacted with said agent 

312. The method of Paragraph 311, wherein said determining step comprises 
determining whether said compound reduces proliferation of said contacted cell to a greater extent 
than said compound reduces proliferation of cells which have not been contacted with said agent. 

313. The method of Paragraph 311, wherein said cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis. Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fiingorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutyticum, 
Clostridium botulinum, Clostridium difficile, Clostridium perjringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulalum. Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes. Moraxella catarrhalis. Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae. Mycobacterium tuberculosis. Mycoplasma genitalium, Mycoplasma 
pneumoniae. Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia asteroides. Pasteurella 
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haemofytica, Pasteuretla multocida, Pneumocystis carinii. Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurmm, Shigella boydii. Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
5 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum. Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
314. The method of Paragraph 311, wherein said cell is not an E. coli cell. 
10 3 1 5 - The method of Paragraph 311, wherein said gene product is from an organism other 

than E. coli. 

316. The method of Paragraph 311, wherein said agent which reduces the activity or 

level of a gene product required for proliferation of said cell comprises an antisense nucleic acid to 

a gene or operon required for proliferation. 
15 3 17. The method of Paragraph 311, wherein said agent which reduces the activity or 

level of a gene product required for proliferation of said cell comprises a compound known to 

inhibit growth or proliferation of a cell. 

318. The method of Paragraph 311, wherein said cell contains a mutation which reduces 

the activity or level of said gene product required for proliferation of said cell. 
20 319. The method of Paragraph 311, wherein said mutation is a temperature sensitive 

mutation. 

320. The method of Paragraph 311, wherein said gene product comprises a gene product 
comprises a polypeptide having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to an amino acid sequence selected from the group 

25 consisting of SEQ ID NOs.: 42398-78581. 

321 . A compound identified using the method of Paragraph 311. 

322. A method for identifying the biological pathway in which a proliferation-required 
gene product or a gene encoding a proliferation-required gene product lies comprising: 

(a) providing a sublethal level of an antisense nucleic acid which inhibits the 
30 activity or reduces the level of said gene encoding a proliferation-required gene product or 

said said proliferation-required gene product in a test cell, wherein said proliferation- 
required gene product is selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
35 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
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comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs:l- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0178 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product 
whose activity may be complemented by the gene product whose activity is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOs: 1-6213; 

(b) contacting said test cell with a compound known to inhibit growth or 
proliferation of a cell, wherein the biological pathway on which said. compound acts is 
known; and 

(c) determining the degree to which said compound inhibits proliferation of said 
test cell relative to a cell which does not contain said antisense nucleic acid. 

323. The method of Paragraph 322, wherein said determining step comprises 
detenruning whether said test cell has a substantially greater sensitivity to said compound than a 
cell which does not express said sublethal level of said antisense nucleic acid. 

324. The method of Paragraph 322, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as deterrnined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs • 42398- 
78581. 

325. The method of Paragraph 322, wherein said test cell is selected from the group 
consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus jumigatus. Bacillus 
anthracis, Bacter aides fragilis. Bordetella pertussis. Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia Jungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis 
Corynebacterium diptheriae, Cryptococcus neoformans, Enteroiacter cloacae, Enterococcus 
faecalis, Enterococcus faecium. Escherichia coli, Haemophilus influenzae, Helicobacter pylori 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes. Moraxella catarrhalis. Mycobacterium avium, Mycobacterium bovis 
Mycobacterium leprae. Mycobacterium tuberculosis. Mycoplasma genitalium, Mycoplasma 
pneumoniae. Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis. Proteus vulgaris, 
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Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori. 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus liaemofyticus, Streptococcus 
5 pneumoniae. Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica. 
Yersinia pestis and any species felling within the genera of any of the above species. 

326. The method of Paragraph 322, wherein said test cell is not an E. coli cell. 

327. The method of Paragraph 322, wherein said gene product is from an organism other 
10 than£. coli. 

328. A method for determining the biological pathway on which a test compound acts 
comprising: 

(a) providing a sublethal level of an antisense nucleic acid complementary to a 
prohferation-required nucleic acid in a cell, thereby producing a sensitized cell,. wherein 

1 5 said antisense nucleic acid is selected from the group consisting of a nucleic acid having at 

least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting of SEQ ED 
NOs: 1-6213 or a proliferation-inhibiting portion thereof,a nucleic acid comprising a 
nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 

20 of SEQ ID NOs.: 1-6213 under stringent conditions, and a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleic acid selected from the group consisting 
of SEQ ID NOs.: 1-6213 under moderate conditions and wherein the biological pathway in 
which said proliferation-required nucleic acid or a protein encoded by said proliferation- 
required polypeptide lies is known, 

25 (b) contacting said cell with said test compound; and 

(c) determining the degree to which said compound inhibits proliferation of said 
sensitized cell relative to a cell which does not contain said antisense nucleic acid. 

329. The method of Paragraph 328, wherein said determining step comprises 
determining whether said sensitized cell has a substantially greater sensitivity to said test compound 

30 than a cell which does not express said sublethal level of said antisense nucleic acid. 

330. The method of Paragraph 328, further comprising: 

(d) providing a sublethal level of a second antisense nucleic acid complementary to 
a second proliferation-required nucleic acid in a second cell, wherein said second 
proliferation-required nucleic acid is in a different biological pathway than said 

35 proliferation-required nucleic acid in step (a); and 

(e) deterniining whether said second cell does not have a substantially greater 
sensitivity to said test compound than a cell which does not express said sublethal level of 
said second antisense nucleic acid, wherein said test compound is specific for the biological 
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pathway against which the antisense nucleic acid of step (a) acts if said sensitized cell has 
substantially greater sensitivity to said test compound than said second cell. 
331. The method of Paragraph 328, wherein said sensitized cell is selected from the 
group consisting of Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, 
5 Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia 
cepacia, Burkholderia jungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, 
Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, 
Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), 
Candida dubliniensis, Chlamydia pneumoniae, Gilamydia trachomatis, Clostridium 
10 acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxetta catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
15 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pastewella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
20 typhimurium, Shigella boydii. Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis. Staphylococcus Iiaemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum. Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
25 332. The method of Paragraph 328, wherein said sensitized cell is not an E. coli cell. 

333. The method of Paragraph 328, wherein said proliferation-required nucleic acid is 
from an organism other than E. coli. 

334. A compound which inhibits proliferation by interacting with a gene encoding a 
gene product required for proliferation or with a gene product required for proliferation, wherein 
said gene product is selected from the group consisting of a gene product having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs:l-6213, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene product 
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whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the group 
consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid selected 
from the group consisting of SEQ ID NOs: 1-6213. 

335. The compound of Paragraph 334, wherein said gene product comprises a 
10 polypeptide having at least 25% amino acid identity as determined using FASTA version 3.0t78 

with the default parameters to a sequence selected from the group consisting of SEQ ID NOs.: 
42398-78581. 

336. The compound of Paragraph 334, wherein said gene comprises a nucleic acid 
selected from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 

15 nucleotide sequence identity as determined using BLASTN version 2.0 with the default parameters 
to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 

20 group consisting of SEQ ID NOS.: 6214-42397 under moderate condtions. 

337. A method for manufacturing an antibiotic comprising the steps of: 
screening one or more candidate compounds to identify a compound that reduces the 

activity or level of a gene product required for proliferation wherein said gene product is selected 
from the group consisting of a gene product having at least 70% nucleotide sequence identity as 

25 determined using BLASTN version 2.0 with the default parameters to a gene product whose 

expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleic acid encoding a gene product whose expression is inhibited by an antisense 

30 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID 

NOs:l-6213, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited by an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a nucleotide sequence 

35 which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213 
under stringent conditions, a gene product encoded by a nucleic acid comprising a nucleotide 
sequence which hybridizes to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1- 
6213 under moderate conditions, and a gene product whose activity may be complemented by the 
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gene product whose activity is inhibited by a nucleic acid selected from the group consisting of 
SEQIDNOs: 1-6213 ; and 

manufacturing the compound so identified. 

338. The method of Paragraph 337, wherein said screening step comprises performing 
5 any one of the methods of Paragraphs 205, 211, 222, 275, 290, 295, 311. 

339. The method of Paragraph 337, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581. 

10 340. A method for inhibiting proliferation of a cell in a subject comprising administering 

an effective amount of a compound that reduces the activity or level of a gene product required for 
proliferation of said cell, wherein said gene product is selected from the group consisting of a gene 
product having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 
with the default parameters to a gene product whose expression is inhibited by an antisense nucleic 

15 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, 
a gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 

20 25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a 

25 nucleic acid comprising a nucleotide sequence which hybridizes to a nucleic acid selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs: 1-6213. 

341. The method of Paragraph 340 wherein said subject is selected from the group 
30 consisting of vertebrates, mammals, avians, and human beings. 

342. The method of Paragraph 340, wherein said gene product comprises a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with the default 
parameters to an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581. 

35 343. The method of Paragraph 340, wherein said cell is selected from the group 

consisting of Acinetobacler baumannii, Anaplasma marginale, Aspergillus jumigatus, Bacillus 
anthracis, Bacteroides fragilis, Bordetella pertussis. Borrelia burgdorferi, BurkJtolderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
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glabrata (also called Torulopsis glabratd), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
5 Corynebacteriwn diptheriae. Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila. Listeria 
monocytogenes, ' Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium. Mycoplasma 
10 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi. Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
15 Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus. Streptococcus 
pneumoniae. Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum. Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis and any species falling within the genera of any of the above species. 
344. The method of Paragraph 340, wherein said cell is not E. coli. 
20 345 . The method of Paragraph 340, wherein said gene product is from an organism other 

than£. coli. 

346. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain in said 
25 culture overexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product whose activity or 
level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
30 the proliferation of strains of said organism which do not overexpress said gene product on 

which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
35 more rapidly in said culture. 

347. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
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obtaining a culture comprising a plurality of strains wherein each strain in said 
culture overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
5 ID NOs.: 6214-42397 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
10 gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture. 

348. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

15 obtaining a culture comprising a plurality of strains wherein each strain in said 

culture overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprising an 
amino acid sequence selected from the group consisting of SEQ ED NOs.: 42938-78581 is 
overexpressed; 

20 contacting said culture with a sufficient concentration of said compound to inhibit 

the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 

25 identifying the gene product which is overexpressed in a strain which proliferated 

more rapidly in said culture. 

349. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain in said 
30 culture overexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product selected from the 
group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
35 sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 

encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
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sequence selected from the group consisting of SEQ ED NOs: 1-6213, a gene product 
having at least 25% amino acid identity as determined using FASTA version 3.0178 with 
the default parameters to a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
5 ED NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ED NOs.: 1-6213 under moderate conditions, and a gene product whose 
10 activity may be complemented by the gene product whose activity is inhibited by a nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs: 
1-6213 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
1 5 which said compound acts, such that strains which overexpress said gene product on which 

said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture. 
20 350. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain in said 
culture overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by a 
25 nucleic acid comprising a nucleotide sequence selected from the group consisting of a 

nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ED NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
30 consisting of SEQ ED NOS.: 6214-42397 under stringent conditions, and a nucleic acid 

comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 
the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
35 the proliferation of strains of said organism which do not overexpress said gene product on 

which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 



Printed from Mimosa 04/07/22 13:18:31 Page: 63 



WO 02/077183 PCT/US02/09107 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture. 

351. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
5 obtaining a culture comprising a plurality of strains wherein each strain in said 

culture overexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprises a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 
10 group consisting of SEQ ED NOs.: 42938-78581 and a polypeptide whose activity may be 

complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 
78581 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
15 which said compound acts, such that strains which overexpress said gene product on which 

said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture. 
20 352. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said culture 

includes at least one strain which does not overexpresses a gene product which is essential for 
proliferation of said organism. 

353. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said strains 
which overexpress said gene products comprise a nucleic acid encoding said gene product which is 

25 essential for proliferation of said organism operably linked to a regulatable promoter. 

354. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said strains 
which overexpress said gene products a nucleic acid encoding said gene product which is essential 
for proliferation of said organism operably linked to a constitutive promoter. 

355. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said 
30 identification step comprises determining the nucleotide sequence of a nucleic acid encoding said 

gene product in said cell which proliferated more rapidly in said culture. 

356. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said 
identification step comprises performing an amplification reaction to identify the nucleic acid 
encoding said gene product in said cell which proliferated more rapidly in said cell culture. 

35 357. The method of Paragraph 356, wherein the products of said amplification reaction 

are labeled with a detectable dye. 

358. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said 
identification step comprises performing a hybridization procedure. 
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359. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said 
identification step comprises contacting a nucleic acid array with a nucleic acid encoding said gene 
product in said cell which proliferated more rapidly in said cell culture. 

360. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said organism is 
5 selected from the group consisting of bacteria,, fungi, and protozoa. 

361. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said culture is a 
culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 
marginale, Aspergillus fiimigatus, Bacillus anthracis, Bacteroides fragilis. Bordetella pertussis, 
Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Bwkholderia mallei, 

10 Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium dfficile, Clostridium 
perfringens, Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
15 Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae. Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis. Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
20 asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica. Salmonella paratyphi, 
Salmonella typhi. Salmonella typhimurium. Shigella boydii, Shigella dysenteriae. Shigella flexneri, 
Shigella sonnei. Staphylococcus aureus, Staphylococcus epidennidis. Staphylococcus haemolyticus, 
25 Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum. Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

362. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said compound 
is obtained from a library of natural compounds. 
30 363. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said compound 

is obtained from a library of synthetic compounds. 

364. The method of Paragraph 346, 347, 348, 349, 350 or 351, wherein said compound 
is present in a crude or partially purified state. 

365. The method of Paragraph 346, 347, 348, 349, 350 or 351, further comprising 
35 determining whether said gene product in said strain which proliferated more rapidly in said culture 

has a counterpart in at least one other organism. 

366. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
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obtaining an array of strains on a solid growth medium wherein each strain 
overexpresses a different gene product which is essential for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product whose activity or level is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
5 consisting of SEQ ED NOs.: 1-6213 is overexpressed; 

contacting said array of strains with a sufficient concentration of said compound to 
inhibit the proliferation of strains of said organism which do not overexpress said gene 
product on which said compound acts, such that strains which overexpress said gene 
product on which said compound acts proliferate more rapidly than strains which do not 
10 overexpress said gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly on said solid medium. 

367. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

15 obtaining an array of strains on a solid growth medium wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
62 1 4-42397 is overexpressed; 

20 contacting said array of strains with a sufficient concentration of said compound to 

inhibit the proliferation of strains of said organism which do not overexpress said gene 
product on which said compound acts, such that strains which overexpress said gene 
product on which said compound acts proliferate more rapidly than strains which do not 
overexpress said gene product on which said compound acts; and 

25 identifying the gene product which is overexpressed in a strain which proliferated 

more rapidly on said solid medium. 

368. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining an array of strains on a solid growth medium wherein each strain 
30 overexpresses a different gene product which is essential for proliferation of said organism, 

wherein said culture comprises a strain in which a gene product comprising an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42P38-78581 is 
overexpressed; 

contacting said array of strains with a sufficient concentration of said compound to 
35 inhibit the proliferation of strains of said organism which do not overexpress said gene 

product on which said compound acts, such that strains which overexpress said gene 
product on which said compound acts proliferate more rapidly than strains which do not 
overexpress said gene product on which said compound acts; and 
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identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly on said solid medium. 

369. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
5 obtaining an array of strains on a solid growth medium wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 
using BIASTN version 2.0 with the default parameters to a gene product whose expression 
1 0 is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by anucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 
inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
15 group consisting of SEQ ED NOs: 1-6213, a gene product having at least 25% amino acid 

identity as determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide 
20 sequence selected from the group consisting of SEQ ID NOs.: 1-6213 under stringent 

conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1- 
6213 under moderate conditions, and a gene product whose activity may be complemented 
by the gene product whose activity is inhibited by a nucleic acid comprising a nucleotide 
25 sequence selected from the group consisting of SEQ ID NOs: 1-6213 is overexpressed; 

contacting said array of strains with a sufficient concentration of said compound to 
inhibit the proliferation of strains of said organism which do not overexpress said gene 
product on which said compound acts, such that strains which overexpress said gene 
product on which said compound acts proliferate more rapidly than strains which do not 
30 overexpress said gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly on said solid medium. 

370. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
35 obtaining an array of strains on a solid growth medium wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of a nucleic acid 
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comprising a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid comprising a 
nucleotide sequence which hybridizes to a sequence selected from the group consisting of 
5 SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleotide sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is overexpressed; 

contacting said array of strains with a sufficient concentration of said compound to 
inhibit the proliferation of strains of said organism which do not overexpress said gene 
10 product on which said compound acts, such that strains which overexpress said gene 

product on which said compound acts proliferate more rapidly than strains which do not 
overexpress said gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly on said solid medium. 
15 371. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining an array of strains on a solid growth medium wherein each strain 
overexpresses a different gene product which is essential for proliferation of said organism, 
wherein said culture comprises a strain in which a gene product comprises a polypeptide 
20 selected from the group consisting of a polypeptide having at least 25% amino acid identity 

as determined using FASTA version 3.0t78 to a polypeptide selected from the group 
consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 
78581 is overexpressed; 

25 contacting said array of strains with a sufficient concentration of said compound to 

inhibit the proliferation of strains of said organism which do not overexpress said gene 
product on which said compound acts, such that strains which overexpress said gene 
product on which said compound acts proliferate more rapidly than strains which do not 
overexpress said gene product on which said compound acts; and 

30 identifying the gene product which is overexpressed in a strain which proliferated 

more rapidly on said solid medium. 

372. The method of Paragraph 366, 367, 368, 369, 370 or 371, wherein at least one 
strain in said array does not overexpresses a gene product which is essential for proliferation of said 
organism. 

35 373. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a plurality of 
strains wherein each strain overexpresses a different gene product which is essential for 
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proliferation of said organism, wherein said culture comprises a strain in which a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is overexpressed; 

contacting each of said cultures with a different concentration of said compound; 

5 and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 

374. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

10 obtaining a plurality of cultures, wherein each culture comprises a plurality of 

strains wherein each strain overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
product encoded by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 6214-42397 is overexpressed; 

!5 contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 

375. A method for identifying the gene product on which a compound which inhibits 
20 proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a plurality of 
strains wherein each strain overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
product comprising an amino acid sequence selected from the group consisting of SEQ ID 
25 NOs.: 4293 8-785 8 1 is overexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 
30 376. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a plurality of 
strains wherein each strain overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
35 product selected from the group consisting of a gene product having at least 70% nucleotide 

sequence identity as determined using BLASTN version 2.0 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ED NOs.: 1-6213, a gene 
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product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 

5 6213, a gene product having at least 25% amino acid identity as determined using FASTA 

version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 

10 consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by 

a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 
product whose activity may be complemented by the gene product whose activity is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

15 consisting of SEQ ID NOs: 1-6213 is overexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 
20 377. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a plurality of 
strains wherein each strain overexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
25 product encoded by a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of a nucleic acid comprising a nucleic acid having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to 
a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 
nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
30 from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a 

nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 6214-42397 under moderate 
conditions is overexpressed; 

contacting each of said cultures with a different concentration of said compound; 

35 and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 
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378. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a plurality of cultures, wherein each culture comprises a plurality of 
strains wherein each strain overexpresses a different gene product which is essential for 
5 proliferation of said organism, wherein said culture comprises a strain in which a gene 

product comprises a polypeptide selected from the group consisting of a polypeptide having 
at least 25% amino acid identity as determined using FAST A version 3.0t78 to a 
polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 and a 
polypeptide whose activity may be complemented by a polypeptide selected from the group 
1 0 consisting of SEQ ID NOs: 42938-785 8 1 is overexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is overexpressed in a strain whose proliferation 
is inhibited by said compound. 
15 379. The method of Paragraph 373, 374, 375, 376, 377 or 378, wherein at least one 

strain in said plurality of cultures does not overexpress a gene product which is essential for 
proliferation of said organism. 

3 80. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 346 on a first culture using a first compound; 
20 performing the method of Paragraph 346 on a second culture using a second 

compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

381. A method of profiling a compound's activity comprising: 
25 performing the method of Paragraph 347 on a first culture using a first compound; 

performing the method of Paragraph 347 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

30 382. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 348 on a first culture using a first compound; 
performing the method of Paragraph 348 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
35 second culture. 

383. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 349 on a first culture using a first compound; 



69 



Printed from Mimosa 04/07/22 13:18:38 Page: 71 



WO 02/077183 PCT/US02/09107 

performing the method of Paragraph 349 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

5 384. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 350 on a first culture using a first compound; 
performing the method of Paragraph 350 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
10 second culture. 

385. Amethod of profiling a compound's activity comprising: 

performing the method of Paragraph 35 1 on a first culture using a first compound; 
performing the method of Paragraph 351 on a second culture using a second 
compound; and 

15 comparing the strains identified in said first culture to the strains identified in said 

second culture. 

386. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 

20 array overexpresses a different gene product which is essential for proliferation of an 

organism, wherein said culture comprises a strain in which a gene product whose activity or 
level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 is overexpressed, and wherein said first 
compound and said second compound inhibit the proliferation of said organism; and 

25 comparing the pattern of strains which grow on said first solid medium with the 

pattern of strains which grow on said second solid medium. 

387. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 

30 array overexpresses a different gene product which is essential for proliferation of an 

organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 6214-42397 is overexpressed, and wherein said first compound and said second 
compound inhibit the proliferation of said organism; and 

35 comparing the pattern of strains which grow on said first solid medium with the 

pattern of strains which grow on said second solid medium. 

388. A method of profiling a first compound's activity comprising: 
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growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 
array overexpresses a different gene product which is essential for proliferation of an 
organism, wherein said culture comprises a strain in which a gene product comprising an 
5 amino acid sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 

overexpressed, and wherein said first compound and said second compound inhibit the 
proliferation of said organism; and 

comparing the partem of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 
10 389. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 
array overexpresses a different gene product which is essential for proliferation of an 
organism, wherein said culture comprises a strain in which a gene product selected from the 
15 group consisting of a gene product having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
20 using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 

product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product 
having at least 25% arnino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 
25 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 

ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
30 consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 

activity may be complemented by the gene product whose activity is inhibited by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
1-6213 is overexpressed, and wherein said first compound and said second compound 
inhibit the proliferation of said organism; and 
35 comparing the partem of strains which grow on said first solid medium with the 

pattern of strains which grow on said second solid medium. 
390. A method of profiling a first compound's activity comprising: 
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growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 
array overexpresses a different gene product which is essential for proliferation of an 
organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of a 
nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 
the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
overexpressed, and wherein said first compound and said second compound inhibit the 
proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 

39 1 . A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein each strain in said 
array overexpresses a different gene product which is essential for proliferation of an 
organism, wherein said culture comprises a strain in which a gene product comprises a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 
group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 
complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 
78581 is overexpressed, and wherein said first compound and said second compound 
inhibit the proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 

392. The method of any one of Paragraphs 380, 381, 382, 383, 384, 385, 386, 387, 388, 
389, 390 or 391, wherein said first compound is present in a crude or partially purified state. 

393. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product whose activity or 
level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 is underexpressed; 
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contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 
said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress said gene 
5 product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more slowly in said culture. 

394. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

10 obtaining a culture comprising a plurality of strains wherein each strain 

underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 6214-42397 is underexpressed; 

15 contacting said culture with a sufficient concentration of said compound to inhibit 

the proliferation of strains of said organism which underexpress said gene product on which 
said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress said gene 
product on which said compound acts; and 

20 identifying the gene product which is underexpressed in a strain which proliferated 

more slowly in said culture. 

395. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
25 underexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
30 the proliferation of strains of said organism which underexpress said gene product on which 

said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress said gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
35 more slowly in said culture. 

396. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
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obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product selected from the 
group consisting of a gene product having at least 70% nucleotide sequence identity as 
5 determined using BLASTN version 2.0 with the default parameters to a gene product 

whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 

10 product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 

15 ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 

20 activity may be complemented by the gene product whose activity is inhibited by a nucleic 

acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
1-6213 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 

25 said compound acts, such that strains which underexpress said gene product on which said 

compound acts proliferate more slowly than strains which do not underexpress said gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more slowly in said culture. 

30 397 ■ A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product encoded by a 
35 nucleic acid comprising a nucleotide sequence selected from the group consisting of a 

nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
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comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 
the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
5 underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 
said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress said gene 
10 product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more slowly in said culture. 

398. A method foT identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
15 obtaining a culture comprising a plurality of strains wherein each strain 

underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprises a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 
20 group consisting of SEQ ID NOs.: 42938-7858 1 and a polypeptide whose activity may be 

complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 
78581 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 
25 said compound acts, such that strains which underexpress said gene product on which said 

compound acts proliferate more slowly than strains which do not underexpress said gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more slowly in said culture. 
30 399. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein at least one 

strain in said culture does not underexpresses a gene product which is essential for proliferation of 
said organism. 

400. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said strains 
which underexpresess said gene products comprise a nucleic acid complementary to at least a 

35 portion of a gene encoding said gene product which is essential for proliferation of said organism 
operably linked to a regulatable promoter. 

401. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said strains 
which underexpress said gene products express an antisense nucleic acid complementary to at least 
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a portion of a gene encoding said gene product which is essential for proliferation of said organism, 
wherein expression of said antisense nucleic acid reduces expression of said gene product in said 
strain. 

402. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said 
5 identification step comprises determining the nucleotide sequence of a nucleic acid encoding said 

gene product in said strain which proliferated more slowly. 

403. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said 
identification step comprises performing an amplification reaction to identify the nucleic acid 
encoding said gene product in said cell which proliferated more slowly. 

10 ' 404. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein the products of 

said amplification reaction are labeled with a detectable dye. 

405. The method of Paragraph 404, wherein said identification step comprises 
performing a hybridization procedure. 

406. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said 
identification step comprises contacting a nucleic acid array with a nucleic acid encoding said gene 
product in said cell which proliferated more slowly. 

407. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said organism is 
selected from the group consisting of bacteria, fungi, protozoa. 

408. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said culture is a 
culture of an organism selected from the group consisting of Acinetobacter baumannu, Anaplasma 
marginale, Aspergillus JUmigatus. Bacillus anthracis, Bacteroides fragilis. Bordetella pertussis, 
Borrelia burgdorferi, Burkholderia cepacia, Burkholderia jungorum. Burkholderia mallei, 
Campylobacter jejuni. Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Ca,xdida parapsilosis, Candida guilliermondii, Candida kmsei, Candida kefy'r 
(also called Candida pseudotropicalis), Candida dubliniensis. Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum. Clostridium botulinum, Clostridium difficile, Clostridium 
per/ringer. Coccidioides immitis. Corynebacterium diptheriae, Cryptococcus neoformans. 
Enterobacter cloacae, Entervcoccus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasfna capsulatum, Klebsiella pneumoniae] 
Legionella pneumophila, Listeria monocytogenes. Moraxella catarrhal, Mycobacterium avium 
Mycobacterium bovis. Mycobacterium leprae. Mycobacterium tuberculosis. Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii. Proteus 
mirabilis. Proteus vulgaris, Pseudomonas aeruginosa. Pseudomonas putida. Pseudomonas 
syringae, Salmonella bongori. Salmonella cholerasuis, Salmonella ente,ica, Salmonella paratyphi 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae. Shigella flexneri 
Shigella sonnei. Staphylococcus aureus. Staphylococcus epidermidis. Staphylococcus haemolyticus' 
Streptococcus pneumoniae, Streptococcus mutans. Streptococcus pyogenes. Treponema pallidum, 
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Ureaplasina urealyticum. Vibrio cholerae, Vibrio pardhaemolyticus, Vibrio vulnifiams, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

409. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said compound 
is obtained from a library of natural compounds. 
5 410. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said compound 

is obtained from a library of synthetic compounds. 

411. The method of Paragraph 393, 394, 395, 396, 397 or 398, wherein said compound 
is present in a crude or partially purified state. 

412. The method of Paragraph 393, 394, 395, 396, 397 or 398, further comprising 
10 determining whether said gene product in said strain which proliferated more slowly in said culture 

has a counterpart in at least one other organism. 

413. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of strains 
15 wherein each strain underexpresses a different gene product which is essential for 

proliferation of said organism, wherein said culture comprises a strain in which a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is underexpressed; 

contacting each of said cultures with a different concentration of said compound; 

20 and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

414. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

25 obtaining a plurality of cultures, each culture comprising a plurality of strains 

wherein each strain underexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
product encoded by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 6214-42397 is underexpressed; 

30 contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

415. A method for identifying the gene product on which a compound which inhibits 
35 proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of strains 
wherein each strain underexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
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product comprising an amino acid sequence selected from the group consisting of SEQ ID 
NOs.: 42938-78581 is underexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

5 identifying the gene product which is underexpressed in a strain whose rate of 

proliferation is reduced by said compound. 

416. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of strains 
10 wherein each strain underexpresses a different gene product which is essential for 

proliferation of said organism, wherein said culture comprises a strain in which a gene 
product selected from the group consisting of a gene product having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a 
15 nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene 

product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid 
encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 
20 6213, a gene product having at least 25% amino acid identity as determined using FASTA 

version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs, 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
25 consisting of SEQ ID NOs, 1-6213 under stringent conditions, a gene product encoded by 

a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs, 1-6213 under moderate conditions, and a gene 
product whose activity may be complemented by the gene product whose activity is 
mhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
30 consisting of SEQ ID NOs: 1-6213 is underexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

35 417. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of strains 
wherem each strain underexpresses a different gene product which is essential for 
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proliferation of said organism, wherein said culture comprises a strain in which a gene 
product encoded by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of a nucleic acid comprising a nucleic acid having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to 

5 a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a 

nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a 
nucleic acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence 
selected from the group consisting of SEQ ID NOS.: 6214-42397 under moderate 

10 conditions is underexpressed; 

contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 
15 41 g a me thod for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures, each culture comprising a plurality of strains 
wherein each strain underexpresses a different gene product which is essential for 
proliferation of said organism, wherein said culture comprises a strain in which a gene 
20 product comprises a polypeptide selected from the group consisting of a polypeptide having 

at least 25% amino acid identity as determined using FASTA version 3.0t78 to a 
polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 and a 
polypeptide whose activity may be complemented by a polypeptide selected from the group 
consisting of SEQ ID NOs: 42938-78581 is underexpressed; 
25 contacting each of said cultures with a different concentration of said compound; 

and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 
419. A method of profiling a compound's activity comprising: 
30 performing the method of Paragraph 393 on a first culture using a first compound; 

performing the method of Paragraph 393 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

35 420. A method of profiling a compound's activity comprising: 

performing the method of Paragraph 394 on a first culture using a first compound; 
performing the method of Paragraph 394 on a second culture using a second 
compound; and 
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comparing the strains identified in said first culture to the strains identified in said 
second culture. 

421. A method of profiling a compound's activity comprising: 
performing the method of Paragraph 395 on a first culture using a first compound; 
performing the method of Paragraph 395 on a second culture using a second 

compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

422. A method of profiling a compound's activity comprising 
performing the method of Paragraph 396 on a first culture using a first compound; 
performing the method of Paragraph 396 on a second culture using a second 

compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

423. A method of profiling a compound's activity comprising 

performing the method of Paragraph 397 on a first culture using a first compound; 
performing the method of Paragraph 397 on a second culture using a second 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
20 second culture. 

424. A method of profiling a compound's activity comprising 

performing the method of Paragraph 398 on a first culture using a first compound; 
performing the method of Paragraph 398 on a second culture using a second- 
compound; and 

comparing the strains identified in said first culture to the strains identified in said 
second culture. 

425. A method of profiling a first compound's activity comprising: 
growing an array of strains on a first solid medium comprising said first compound 

and on a second solid medium comprising a second compound, wherein said array 
comprises a plurality of strains wherein each strain underexpresses a different gene product 
which is essential for proliferation of an organism, wherein said culture comprises a strain 
in which a gene product whose activity or level is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is 
underexpressed, and wherein said first compound and said second compound inhibit the 
35 proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 

426. A method of profiling a first compound's activity comprising: 
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growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 
comprises a plurality of strains wherein each strain underexpresses a different gene product 
which is essential for proliferation of an organism, wherein said culture comprises a strain 
in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 6214-42397 is underexpressed, and 
wherein said first compound and said second compound inhibit the proliferation of said 
organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 

427. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 
comprises a plurality of strains wherein each strain underexpresses a different gene product 
which is essential for proliferation of an organism, wherein said culture comprises a strain 
in which a gene product comprising an amino acid sequence selected from me group 
consisting of SEQ ID NOs.: 42938-78581 is underexpressed, and wherein said first 
compound and said second compound inhibit the proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 

428. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 
comprises a plurality of strains wherein each strain underexpresses a different gene product 
which is essential for proliferation of an organism, wherein said culture comprises a strain 
in which a gene product selected from the group consisting of a gene product having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ED NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 

81 



Printed from Mimosa 04/07/22 13:18:48 Page: 83 



WO 02/077183 PCT/US02/09107 

consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by 
a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 
product whose activity may be complemented by the gene product whose activity is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ED NOs: 1-6213 is underexpressed, and wherein said first compound 
and said second compound inhibit the proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 

429. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 
comprises a plurality of strains wherein each strain underexpresses a different gene product 
which is essential for proliferation of an organism , wherein said culture comprises a strain 
in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOS.: 6214-42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under stringent 
conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 
under moderate conditions is underexpressed, and wherein said first compound and said 
second compound inhibit the proliferation of said organism; and 

comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 

430. A method of profiling a first compound's activity comprising: 

growing an array of strains on a first solid medium comprising said first compound 
and on a second solid medium comprising a second compound, wherein said array 
comprises a plurality of strains wherein each strain underexpresses a different gene product 
which is essential for proliferation of an organism, wherein said culture comprises a strain 
in which a gene product comprises a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 
3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 
and a polypeptide whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ID NOs: 42938-78581 is underexpressed, and wherein said first 
compound and said second compound inhibit the proliferation of said organism; and 
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comparing the pattern of strains which grow on said first solid medium with the 
pattern of strains which grow on said second solid medium. 

431. The method of any one of Paragraphs 419, 420, 421, 422, 423, 424, 425, 426, 427, 
428, 429 or 430, wherein said first compound is present in a crude or partially purified state. 
5 432. A method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a plurality of cultures comprising a plurality of strains wherein each 
strain underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product whose activity or 
10 level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs.: 1-6213 is underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
regulatory agent which regulates the level of expression of said gene products which are 
essential for proliferation of said organism; and 
15 identifying the gene product which is underexpressed in a strain whose rate of 

proliferation is reduced by said compound. 

433. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a plurality of cultures comprising a plurality of strains wherein each 
20 strain underexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 6214-42397 is underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
25 regulatory agent which regulates the level of expression of said gene products which are 

essential for proliferation of said organism; and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

434. A method for identifying the gene product on which a compound which inhibits 
30 proliferation of an organism acts comprising: 

obtaining a plurality of cultures comprising a plurality of strains wherein each 
strain underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
35 underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
regulatory agent which regulates the level of expression of said gene products which are 
essential for proliferation of said organism; and 
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identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

435. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

5 obtaining a plurality of cultures comprising a plurality of strains wherein each 

strain underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product selected from the 
group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 

10 whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

15 sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ED NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 

20 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic 

25 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 

1-6213 is underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
regulatory agent which regulates the level of expression of said gene products which are 
essential for proliferation of said organism; and 

30 identifying the gene product which is underexpressed in a strain whose rate of 

proliferation is reduced by said compound. 

436. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a plurality of cultures comprising a plurality of strains wherein each 
35 strain underexpresses a different gene product which is essential for proliferation of said 

organism, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of a 
nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
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determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
5 comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 

the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
regulatory agent which regulates the level of expression of said gene products which are 
10 essential for proliferation of said organism; and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

437. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

15 obtaining a plurality of cultures comprising a plurality of strains wherein each 

strain underexpresses a different gene product which is essential for proliferation of said 
organism, wherein said culture comprises a strain in which a gene product comprises a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 

20 group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 
78581 is underexpressed; 

contacting each of said plurality of cultures with a varying concentration of a 
regulatory agent which regulates the level of expression of said gene products which are 

25 essential for proliferation of said organism; and 

identifying the gene product which is underexpressed in a strain whose rate of 
proliferation is reduced by said compound. 

438. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

30 comprises a strain in which a gene product whose activity or level is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is 
overexpressed. 

439. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

35 comprises a strain in which a gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 6214-42397 is overexpressed. 

440. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

85 



Printed from Mimosa 04/07/22 13:18:52 Page: 87 



WO 02/077183 PCT/US02/09107 
comprises a strain in which a gene product comprising an amino acid sequence selected from the 
group consisting of SEQ ID NOs.: 42938-78581 is overexpressed. 

441. A culture comprising a plurality of strains wherein each strain over expresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

5 comprises a strain in which a gene product selected from the group consisting of a gene product 
having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a 
gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 

10 determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

15 sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 

20 activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213 is 
overexpressed. 

442. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

25 comprises a strain in which a gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 

30 from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is overexpressed. 

443. A culture comprising a plurality of strains wherein each strain overexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

35 comprises a strain in which a gene product comprises a polypeptide selected from the group 
consisting of a polypeptide having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 to a polypeptide selected from the group consisting of SEQ ED NOs.: 42938-78581 
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and a polypeptide whose activity may be complemented by a polypeptide selected from the group 
consisting of SEQ ID NOs: 42938-78581 is overexpressed. 

444. The culture of Paragraph 438, 439, 440, 441, 442 or 443, wherein said strains 
which overexpresess said gene products comprise a nucleic acid encoding said gene product which 

5 is essential for proliferation of said organism operably linked to a regulatable promoter. 

445. The culture of Paragraph 438, 439, 440, 441, 442 or 443, wherein said strains 
which overexpresess said gene products comprise a nucleic acid encoding said gene product which 
is essential for proliferation of said organism operably linked to a constitutive promoter. 

446. The culture of Paragraph 438, 439, 440, 441, 442 or 443, wherein said culture is a 
10 culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 

marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, 
Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fimgorum, Burkholderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei. Candida kefyr 

15 (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobufylicum, Clostridium botulinum, Clostridium difficile, Clostridium 
perfringens, Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 

20 Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 

25 syringae. Salmonella bongori, Salmonella cholerasuis, Salmonella enterica. Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium. Shigella boydii, Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei, Staphylococcus aureus, Staphylococcus epidennidis. Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae. Vibrio parahaemolyticus, Vibrio vulnijicans. Yersinia 

30 enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

447. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
comprises a strain in which a gene product whose activity or level is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 1-6213 is 

35 underexpressed. 

448. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
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comprises a strain in which a gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 6214-42397 is underexpressed. 

449. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 

5 comprises a strain in which a gene product comprising an amino acid sequence selected from the 
group consisting of SEQ ID NOs.: 4293 8-785 8 1 is underexpressed. 

450. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
comprises a strain in which a gene product selected from the group consisting of a gene product 

10 having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a 
gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 

15 gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 
25% amino acid identity as determined using FASTA version 3.6t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 

20 nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 

25 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213 is 
underexpressed. 

451. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 
comprises a strain in which a gene product encoded by a nucleic acid comprising a nucleotide 

30 sequence selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 

35 acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is underexpressed. 

452. A culture comprising a a plurality of strains wherein each strain underexpresses a 
different gene product which is essential for proliferation of said organism, wherein said culture 



Printed from Mimosa 04/07/22 13:18:56 Page: 90 



WO 02/077183 PCT/US02/09107 
comprises a strain in which a gene product comprises a polypeptide selected from the group 
consisting of a polypeptide having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 
and a polypeptide whose activity may be complemented by a polypeptide selected from the group 
5 consisting of SEQ ID NOs: 42938-78581 is underexpressed. 

453. Hie culture of Paragraph 447, 448, 449, 450, 451 or 452, wherein said strains 
which underexpress said gene products comprise a nucleic acid encoding said gene product which 
is essential for proliferation of said organism operably linked to a regulable promoter. 

454. The culture of Paragraph 447, 448, 449, 450, 451 or 452, wherein said strains 
10 which underexpress said gene products comprise a nucleic acid encoding said gene product which 

is essential for proliferation of said organism operably linked to a constitutive promoter. 

455. The culture of Paragraph 447, 448, 449, 450, 451 or 452, wherein said culture is a 
culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 
marginale, Aspergillus jumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, 

15 Borrelia burgdorferi, BurMwlderia cepacia, Burkholderia fungorum, Burkholderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii. Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis. Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 
20 perfringens. Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Legionella pneumophila. Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
25 genitalium, Mycoplasma pneumoniae. Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi. 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae. Shigella flexneri, 
30 Shigella sonnei, Staphylococcus aureus, Staphylococcus epidennidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae. Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans. Yersinia 
enterocolitica. Yersinia pestis and any species falling within the genera of any of the above species. 
456. A method for identifying the gene product on which a compound which inhibits 
3 5 proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 
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as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the overexpressed genes, wherein said culture comprises a strain 
in which a gene product whose activity or level is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is 
5 overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
10 gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 

457. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

15 obtaining a culture comprising a plurality of strains wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 
as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the overexpressed genes, wherein said culture comprises a strain 

20 in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 

selected from the group consisting of SEQ ID NOs.: 6214-42397 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 

25 said compound acts proliferate more rapidly than strains which do not overexpress said 

gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 

458. A method for identifying the gene product on which a compound which inhibits 
30 proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 
as to include a nucleotide sequence which can be used to generate a unique product 
35 corresponding to each of the overexpressed genes, wherein said culture comprises a strain 

in which a gene product comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581 is overexpressed; 
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contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
5 gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 
459. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
10 obtaining a culture comprising a plurality of strains wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 
as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the overexpressed genes, wherein said culture comprises a strain 
15 in which a gene product selected from the group consisting of a gene product having at 

least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
20 identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 

acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 
25 by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ED NOs.: 1-6213 under stringent conditions, a gene product encoded by 
a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 
30 from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 

product whose activity may be complemented by the gene product whose activity is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs: 1-6213 is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
35 the proliferation of strains of said organism which do not overexpress said gene product on 

which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 
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identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 

460. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

5 obtaining a culture comprising a plurality of strains wherein each strain 

overexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 
as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the overexpressed genes, wherein said culture comprises a strain 

10 in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 

selected from the group consisting of a nucleic acid comprising a nucleic acid having at 
least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOS.: 6214-42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a 

15 sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under stringent 

conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 
under moderate conditions is overexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 

20 the proliferation of strains of said organism which do not overexpress said gene product on 

which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 

25 more rapidly in said culture by detecting the unique product corresponding to said gene. 

461. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
overexpresses a different gene product which is essential for proliferation of said organism 

30 and wherein the nucleotide sequence of each of the overexpressed genes has been altered so 

as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the overexpressed genes, wherein said culture comprises a strain 
in which a gene product comprises a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 

35 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 

and a polypeptide whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ID NOs: 42938-78581 is overexpressed; 
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contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which do not overexpress said gene product on 
which said compound acts, such that strains which overexpress said gene product on which 
said compound acts proliferate more rapidly than strains which do not overexpress said 
5 gene product on which said compound acts; and 

identifying the gene product which is overexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 

462. The method of Paragraph 456, 457, 458, 459, 460 or 461 , wherein the nucleotide 
sequence of each of the genes encoding an overexpressed gene product has been altered by 

10 replacing the native promoters of said genes with promoters which facilitate overexpression of said 
gene products. 

463. The method of Paragraph 456, 457, 458, 459, 460 or 461, wherein the nucleotide 
sequence of each of the genes encoding an overexpressed gene product has been altered by inserting 
a regulatory element into the native promoters of said genes with a promoter which facilitates 

15 overexpression of said gene products. 

464. The method of Paragraph 463, wherein said regulatory element is selected from the 
group consisting of a regulatable promoter, an operator which is recognized by a repressor, a 
nucleotide sequence which is recognized by a transcriptional activator, a transcriptional terminator, 
a nucleotide sequence which introduces a bend in the DNA and an upstream activating sequence. 

20 465. The method of Paragraph 456, 457, 458, 459, 460 or 461, wherein the step of 

identifying the gene product which is overexpressed in a strain which proliferated more rapidly in 
said culture by detecting the unique product corresponding to said gene comprises performing an 
amplification reaction and detecting a unique amplification product corresponding to said gene. 

466. The method of Paragraph 462, wherein the native promoter of each of the genes 
25 encoding a gene product essential for proliferation is replaced with the same promoter. 

467. The method of Paragraph 462, wherein the native promoters of the genes encoding 
gene products essential for proliferation are replaced with a plurality of promoters selected to give a 
desired expression level for each gene product. 

468. The method of Paragraph 462, wherein said promoters which replaced the native 
30 promoters in each strain comprise regulatable promoters. 

469. The method of Paragraph 462, wherein said promoters which replaced the native 
promoters in each strain each strain comprise constitutive promoters. 

470. The method of Paragraph 456, 457, 458, 459, 460 or 461, wherein said organism is 
selected from the group consisting of bacteria, fungi, and protozoa. 

35 471. The method of Paragraph 456, 457, 458, 459, 460 or 461, wherein said culture is a 

culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 
margincde, Aspergillus fumigatus. Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, 
Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, 
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Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 
5 perfringens, Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neofonnans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
10 genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia 
asteroides, Pastewella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae. Salmonella bongori. Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae. Shigella flexneri, 
15 Shigella sonnei, Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureqplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 

472. A method for identifying the gene product on which a compound which inhibits 
20 proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the underexpressed genes has been altered 
so as to include a nucleotide sequence which can be used to generate a unique product 

25 corresponding to each of the underexpressed genes and wherein said culture comprises a 

strain in which a gene product whose activity or level is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1- 
6213 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 

30 the proliferation of strains of said organism which underexpress said gene product on which 

said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 

35 more rapidly in said culture by detecting the unique product corresponding to said gene. 

473. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 
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obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the underexpressed genes has been altered 
so as to include a nucleotide sequence which can be used to generate a unique product 
5 corresponding to each of the underexpressed genes and wherein said culture comprises a 

strain in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting ofSEQ ID NOs.: 6214-42397 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 
10 said compound acts, such that strains which underexpress said gene product on which said 

compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 
15 474, a method for identifying the gene product on which a compound which inhibits 

proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
and wherein the nucleotide sequence of each of the underexpressed genes has been altered 
20 so as to include a nucleotide sequence which can be used to generate a unique product 

corresponding to each of the underexpressed genes, wherein said culture comprises a strain 
in which a gene product comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
25 the proliferation of strains of said organism which underexpress said gene product on which 

said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
30 more rapidly in said culture by detecting the unique product corresponding to said gene. 

475. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
35 and wherein the nucleotide sequence of each of the underexpressed genes has been altered 

so as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the underexpressed genes, wherein said culture comprises a strain 
in which a gene product selected from Ihe group consisting of a gene product having at 
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least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 
5 identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 

acid encoding a gene product whose expression is inhibited by an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 
version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

10 by an antisense nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by 
a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 

15 from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 

product whose activity may be complemented by the gene product whose activity is 
inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs: 1-6213 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 

20 the proliferation of strains of said organism which underexpress said gene product on which 

said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 

25 more rapidly in said culture by detecting the unique product corresponding to said gene. 

476. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 

30 and wherein the nucleotide sequence of each of the underexpressed genes has been altered 

so as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the underexpressed genes, wherein said culture comprises a strain 
in which a gene product encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of a nucleic acid comprising a nucleic acid having at 

35 least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 

default parameters to a nucleotide sequence selected from the group consisting of SEQ ID 
NOS.: 6214-42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under stringent 

96 



Printed from Mimosa 04/07/22 15:00:25 Page: 98 



WO 02/077183 PCT/US02/09107 

conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 
under moderate conditions is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
5 the proliferation of strains of said organism which underexpress said gene product on which 

said compound acts, such that strains which underexpress said gene product on which said 
compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
1 0 more rapidly in said culture by detecting the unique product corresponding to said gene. 

477. A method for identifying the gene product on which a compound which inhibits 
proliferation of an organism acts comprising: 

obtaining a culture comprising a plurality of strains wherein each strain 
underexpresses a different gene product which is essential for proliferation of said organism 
15 and wherein the nucleotide sequence of each of the underexpressed genes has been altered 

so as to include a nucleotide sequence which can be used to generate a unique product 
corresponding to each of the underexpressed genes , wherein said culture comprises a strain 
in which a gene product comprises a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 
20 3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 

and a polypeptide whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ID NOs: 42938-78581 is underexpressed; 

contacting said culture with a sufficient concentration of said compound to inhibit 
the proliferation of strains of said organism which underexpress said gene product on which 
25 said compound acts, such that strains which underexpress said gene product on which said 

compound acts proliferate more slowly than strains which do not underexpress the gene 
product on which said compound acts; and 

identifying the gene product which is underexpressed in a strain which proliferated 
more rapidly in said culture by detecting the unique product corresponding to said gene. 
30 478. The method of Paragraph 472, 473, 474, 475, 476 or 477, wherein the nucleotide 

sequence of each of the genes encoding an underexpressed gene product has been altered by 
replacing the native promoters of said genes with promoters which facilitate underexpression of 
said gene products. 

479. The method of Paragraph 472, 473, 474, 475, 476 or 477, wherein the nucleotide 
35 sequence of each of the genes encoding an underexpressed gene product has been altered by 
inserting a regulatory element into the native promoters of said genes with a promoter which 
facilitates underexpression of said gene products. 
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480. The method of Paragraph 479, wherein said regulatory element is selected from the 
group consisting of a regulatable promoter, an operator which is recognized by a repressor, a 
nucleotide sequence which is recognized by a transcriptional activator, a transcriptional terminator, 
a nucleotide sequence which introduces a bend in the DNA and an upstream activating sequence. 

481. The method of Paragraph 472, 473, 474, 475, 476 or 477, wherein the step of 
identifying the gene product which is underexpressed in a strain which proliferated more slowly in 
said culture by detecting the unique product corresponding to said gene comprises performing an 
amplification reaction and detecting a unique amplification product corresponding to said gene. 

482. The method of Paragraph 478, wherein the native promoter of each of the genes 
encoding a gene product essential for proliferation is replaced with the same promoter. 

483. The method of Paragraph 478, wherein the native promoters of the genes encoding 
gene products essential for proliferation are replaced with a plurality of promoters selected to give a 
desired expression level for each gene product. 

484. The method of Paragraph 478, wherein said promoters which replaced the native 
15 promoters in each strain comprise regulatable promoters. 

485. The method of Paragraph 478, wherein said promoters which replaced the native 
promoters in each strain each strain comprise constitutive promoters. 

486. The method of Paragraph 472, 473, 474, 475, 476 or 477, wherein said organism is 
selected from the group consisting of bacteria, fungi, and protozoa. 

20 487. The method of Paragraph 472, 473, 474, 475, 476 or 477, wherein said culture is a 

culture of an organism selected from the group consisting of Acinetobacter baumannii, Anaplasma 
marginale, Aspergillus jumigatus, Bacillus anthracis. Bacteroides fragilis, Bordetella pertussis, 
Borrelia burgdorferi. Burkltolderia cepacia, Burfcholderia jungormn, Burldiolderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis. Candida parapsilosis, Candida guilliennondii, Candida krusei, Candida kejyr 
(also called Candida pseudotropicalis), Cmidida dubliniensis. Chlamydia pneumoniae, Chlamydia 
trachomatis. Clostridium acetobutylicum. Clostridium botidinum, Clostridium difficile, Clostridium 
perfringens, Coccidioides immitis. Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae. Enterococcus faecalis. Enterococcus faecium. Escherichia coli 
Haemophilus influenzae. Helicobacter pylori, Histoplasma capsular. Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes. Moraxella catarrhal, Mycobacterium avium 
Mycobacterium bovis, Mycobacterium leprae. Mycobacterium tuberculosis. Mycoplasma 
genitalium, Mycoplasma pnemnoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica. Pasteurella multocida. Pneumocystis carinii, Proteus 
mirabilis. Proteus vulgaris. Pseudomonas aeruginosa, Pseudomonas putida. Pseudomonas 
syringae. Salmonella bongori. Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi 
Salmonella typhi, Salmonella typhimurium, Shigella boydii. Shigella dysenteriae. Shigella flexneri 
Shigella sonnei. Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus] 
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Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemofyticus, Vibrio vulnificans. Yersinia 
enterocolitica, Yersinia pestis and any species falling within the genera of any of the above species. 
488. A method for determining the extent to which each of a plurality of strains are 
5 present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism wherein said culture comprises a strain in 
10 which a gene product whose activity or level is inhibited by a nucleic acid comprising a 

nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213 is 
overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 
15 gene products, wherein the members of said set of primer pairs are designed such that each 

primer pair would yield an amplification product having a length distinguishable from the 
lengths of the amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said culture or 
collection of strains; and 

20 detennining the lengths of the amplification products obtained in said amplification 

reaction. 

489. A method for deterniining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 

25 collection of strains wherein said culture or collection of strains comprises a plurality of 

strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism , wherein said culture comprises a strain in 
which a gene product encoded by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 6214-42397 .is overexpressed or 

30 underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 
gene products, wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length distinguishable from the 

35 lengths of the amplification products from the other primer pairs if a strain comprising the 

nucleotide sequences complementary to said primer pair is present in said culture or 
collection of strains; and 
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determining the lengths of the amplification products obtained in said amplification 
reaction. 

490. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 
5 obtaining a nucleic acid sample comprising nucleic acids from a culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism, wherein said culture comprises a strain in 
which a gene product comprising an amino acid sequence selected from the group 

10 consisting ofSEQ ID NOs.: 42938-78581 is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 
gene products, wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length distinguishable from the 

1 5 lengths of the amplification products from the other primer pairs if a strain comprising the 

nucleotide sequences complementary to said primer pair is present in said culture or 
collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 
reaction. 

20 491. A method for determining the extent to which each of a plurality of strains are 

present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 

25 is required for proliferation of said organism , wherein said culture comprises a strain in 

which a gene product selected from the group consisting of a gene product having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

30 1-6213, a gene product encoded by a nucleic acid having at least 70% nucleotide sequence 

identity as determined using BLASTN version 2.0 with the default parameters to a nucleic 
acid encoding a gene product whose expression is inhibited by an antisen.e nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1- 
6213, a gene product having at least 25% amino acid identity as determined using FASTA 

35 version 3.0t78 with the default parameters to a gene product whose expression is inhibited 

by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
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consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by 
a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene 
product whose activity may be complemented by the gene product whose activity is 
5 inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 

consisting of SEQ ID NOs: 1-6213 is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 
gene products, wherein the members of said set of primer pairs are designed such that each 
10 primer pair would yield an amplification product having a length distinguishable from the 

lengths of the amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said culture or 
collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 

15 reaction. 

492. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 

20 strains wherein each strain overexpresses or underexpresses a different gene product which 

is required for proliferation of said organism , wherein said culture comprises a strain in 
which a gene product encoded by a nucleic acid comprising a nucleotide sequence selected 
from the group consisting of a nucleic acid comprising a nucleic acid having at least 70% 
nucleotide sequence identity as determined using BLASTN version 2.0 with the default 

25 parameters to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 

6214-42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 under stringent 
conditions, and a nucleic acid comprising a nucleotide sequence which hybridizes to a 
nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397 

30 under moderate conditions is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 
gene products, wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length distinguishable from the 
35 lengths of the amplification products from the other primer pairs if a strain comprising the 

nucleotide sequences complementary to said primer pair is present in said culture or 
collection of strains; and 
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determining the lengths of the amplification products obtained in said amplification 
reaction. 

493. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism , wherein said culture comprises a strain in 
which a gene product comprising a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 
3.0t78 to a polypeptide selected from the group consisting of SEQ ID NOs.: 42938-78581 
and a polypeptide whose activity may be complemented by a polypeptide selected from the 
group consisting of SEQ ID NOs: 42938-78581 is overexpressed or underexpressed; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the genes which encode said 
gene products, wherein the members of said set of primer pairs are designed such that each 
primer pair would yield an amplification product having a length distinguishable from the 
lengths of the amplification products from the other primer pairs if a strain comprising the 
nucleotide sequences complementary to said primer pair is present in said culture or 
collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 
reaction. 

494. The method of Paragraph 488, 489, 490, 491, 492 or 493, wherein one member of 
each primer pair for each of said genes is labeled with a detectable dye. 

495. The method of Paragraph 488, 489, 490, 491, 492 or 493, wherein: 
said nucleic acid sample is divided into N aliquots; and 

said amplification reaction is performed on each aliquot using primer pairs 
complementary to nucleotide sequences within or adjacent to 1/N of the genes which 
encode said gene products, wherein one of the members of each primer pair in each aliquot 
is labeled with a dye and wherein the dyes on the primers in each aliquot are 
distinguishable from one another. 

496. The method of Paragraph 494, further comprising pooling the amplification 
products from each of the aliquots prior to deterniining the lengths of the amplification products. 

497. The method of Paragraph 488, 489, 490, 491, 492 or 493, wherein the native 
promoters of said genes which encode said gene products have been replaced with a regulatable 
promoter and one of the primers in said primer pairs is complementary to a nucleotide sequence 
within said regulatable promoter. 
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498. The method of Paragraph 496, wherein the native promoters for each of said genes 
were replaced with the same regulatable promoter. 

499. The method of Paragraph 496, wherein more than one regulatable promoter was 
used to replace the promoters of said genes such that some of said genes are under the control of a 

5 different regulatable promoter. 

500. A method for identifying the target of a compound which inhibits the proliferation 

of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
10 strains wherein each strain overexpresses or underexpresses a different gene product which 

is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a second 
culture or collection of strains wherein said culture or collection of strains comprises the 
15 same strains as said first culture or collection of strains wherein said second culture or 

collection of strains has not been contacted with said compound; 

performing a first amplification reaction on said first nucleic acid sample using a 
set of primer pairs which are complementary to nucleotide sequences within or adjacent to 
the genes which encode said gene products, wherein the members of said set of primer pairs 
20 are designed such that each primer pair would yield an amplification product having a 

length distinguishable from the lengths of the amplification products from the other primer 
pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 
present" in said culture or collection of strains; 

■performing a second amplification reaction on said second nucleic acid sample 
25 using the same set of primer pairs used in said first amplification reaction; 

and comparing the amount of each amplification product in said first amplification 
reaction to the amount of that amplification product in said second amplification reaction, 
wherein an increased level of an amplification product in said first amplification reaction 
relative to said second amplification reaction indicates that the gene product corresponding 
30 to said amplification product is the target of said compound if said culture or strain 

overexpresses said gene products and a decreased level of of an amplification product in 
said first amplification reaction relative to said second amplification reaction indicates that 
the gene product corresponding to said amplification product is the target of said compound 
if said culture or strain overexpresses said gene products, wherein said first and second 
35 cultures or collection of strains comprise a strain in which a gene product whose activity or 

level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 is overexpressed or underexpressed. 
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501. A method for identifying the target of a compound which inhibits the proliferation 
of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
5 strains wherein each strain overexpresses or underexpresses a different gene product which 

is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids Scorn a second 
culture or collection of strains wherein said culture or collection of strains comprises the 
10 same strains as said first culture or collection of strains wherein said second culture or 

collection of strains .has not been contacted with said compound; 

performing a first amplification reaction on said first nucleic acid sample using a 
set of primer pairs which are complementary to nucleotide sequences within or adjacent to 
the genes which encode said gene products, wherein the members of said set of primer pairs 
15 are designed such that each primer pair would yield an amplification product having a 

length distinguishable from the lengths of the amplification products from the other primer 
pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 
20 Rising the same set of primer pairs used in said first amplification reaction; 

and comparing the amount of each amplification product in said first amplification 
reaction to the amount of that amplification product in said second amplification reaction, 
wherein an increased level of an amplification product in said first amplification reaction 
relative to said second amplification reaction indicates that the gene product corresponding 
25 to said amplification product is the target of said compound if said culture or strain 

overexpresses said gene products and a decreased level of of an amplification product in 
said first amplification reaction relative to said second amplification reaction indicates that 
the gene product corresponding to said amplification product is the target of said compound 
if said culture or strain overexpresses said gene products, wherein said first and second 
30 cultures or collection of strains comprise a strain in which a gene product encoded by a 

nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 6214-42397 is overexpiessed or underexpressed. 

502. A method for identifying the target of a compound which inhibits the prohferation 
of an organism comprising: 

35 obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
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is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a second 
culture or collection of strains wherein said culture or collection of strains comprises the 
5 same strains as said first culture or collection of strains wherein said second culture or 

collection of strains has not been contacted with said compound; 

performing a first amplification reaction on said first nucleic acid sample using a 
set of primer pairs which are complementary to nucleotide sequences within or adjacent to 
the genes which encode said gene products, wherein the members of said set of primer pairs 
10 are designed such that each primer pair would yield an amplification product having a 

length distinguishable from the lengths of the amplification products from the other primer 
pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 
1 5 using the same set of primer pairs used in said first amplification reaction; 

and comparing the amount of each amplification product in said first amplification 
reaction to the amount of that amplification- product in said second amplification reaction, 
wherein an increased level of an amplification product in said first amplification reaction 
relative to said second amplification reaction indicates that the gene product corresponding 
20 to said amplification product is the target of said compound if said culture or strain 

overexpresses said gene products and a decreased level of of an amplification product in 
said first amplification reaction relative to said second amplification reaction indicates that 
the gene product corresponding to said amplification product is the target of said compound 
if said culture or strain overexpresses said gene products, wherein said first and second 
25 cultures or collection of strains comprise a strain in which a gene product comprising an 

amino acid .sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
overexpressed or underexpressed. 

503 . A method for identifying the target of a compound which inhibits the proliferation 
of an organism comprising: 

30 obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

35 obtaining a second nucleic acid sample comprising nucleic acids from a second 

culture or collection of strains wherein said culture or collection of strains comprises the 
same strains as said first culture or collection of strains wherein said second culture or 
collection of strains has not been contacted with said compound; 
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performing a first amplification reaction on said first nucleic acid sample using a 
set of primer pairs which are complementary to nucleotide sequences within or adjacent to 
the genes which encode said gene products, wherein the members of said set of primer pairs 
are designed such that each primer pair would yield an amplification product having a 

5 length distinguishable from the lengths of the amplification products from the other primer 

pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 
using the same set of primer pahs used in said first amplification reaction; 

10 and comparing the amount of each amplification product in said first amplification 

reaction to the amount of that amplification product in said second amplification reaction, 
wherein an increased level of an amplification product in said first amplification reaction 
relative to said second amplification reaction indicates that the gene product corresponding 
to said amplification product is the target of said compound if said culture or strain 

15 overexpresses said gene products and a decreased level of of an amplification product in 

said first amplification reaction relative to said second amplification reaction indicates that 
the gene product corresponding to said amplification product is the target of said compound 
if said culture or strain overexpresses said gene products, wherein said first and second 
cultures or collection of strains comprise a strain in which a gene product selected from the 

20 group consisting of a gene product having at least 70% nucleotide sequence identity as 

determined using BLASTN version 2.0 with the default parameters to a gene product 
whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 

25 using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 

product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 

30 nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 

ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 

35 consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 

activity may be complemented by the gene product whose activity is inhibited by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 
1-62 1 3 is overexpressed or underexpressed. 
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504. A method for identifying the target of a compound which inhibits the proliferation 
of an organism comprising: 

obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
5 strains wherein each strain overexpresses or underexpresses a different gene product which 

is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

obtaining a second nucleic acid sample comprising nucleic acids from a second 
culture or collection of strains wherein said culture or collection of strains comprises the 
10 same strains as said first culture or collection of strains wherein said second culture or 

collection of strains has not been contacted with said compound; 

performing a first amplification reaction on said first nucleic acid sample using a 
set of primer pairs which are complementary to nucleotide sequences within or adjacent to 
the genes which encode said gene products, wherein the members of said set of primer pairs 
15 are designed such that each primer pair would yield an amplification product having a 

length distinguishable from the lengths of the amplification products from the other primer 
pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 
present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 
20 using the same set of primer pairs used in said first amplification reaction; 

and comparing the amount of each amplification product in said first amplification 
reaction to the amount of that amplification product in said second amplification reaction, 
wherein an increased level of an amplification product in said first amplification reaction 
relative to said second amplification reaction indicates that the gene product corresponding 
25 to said amplification product is the target of said compound if said culture or strain 

overexpresses said gene products and a decreased level of of an amplification product in 
said first amplification reaction relative to said second amplification reaction indicates that 
the gene product corresponding to said amplification product is the target of said compound 
if said culture or strain overexpresses said gene products, wherein said first and second 
30 cultures or collection of strains comprise a strain in which a gene product encoded by a 

nucleic acid comprising a nucleotide sequence selected from the group consisting of a 
nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
35 comprising a nucleotide sequence which hybridizes to a sequence selected from the group 

consisting of SEQ ED NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 
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the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
overexpressed or underexpressed. 

505. A method for identifying the target of a compound which inhibits the proliferation 
of an organism comprising: 
5 obtaining a first nucleic acid sample comprising nucleic acids from a first culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains wherein each strain overexpresses or underexpresses a different gene product which 
is required for proliferation of said organism and wherein said culture or collection of 
strains has been contacted with said compound; 

10 obtaining a second nucleic acid sample comprising nucleic acids from a second 

culture or collection of strains wherein said culture or collection of strains comprises the 
same strains as said first culture or collection of strains wherein said second culture or 
collection of strains has not been contacted with said compound; 

performing a first amplification reaction on said first nucleic acid sample using a 

15 set of primer pairs which are complementary to nucleotide sequences within or adjacent to 

the genes which encode said gene products, wherein the members of said set of primer pairs 
are designed such that each primer pair would yield an amplification product having a 
length distinguishable from the lengths of the amplification products from the other primer 
pairs if a strain comprising the nucleotide sequences complementary to said primer pair is 

20 present in said culture or collection of strains; 

performing a second amplification reaction on said second nucleic acid sample 
using the same set of primer pairs used in said first amplification reaction; 

and comparing the amount of each amplification product in said first amplification 
reaction to the amount of that amplification product in said second amplification reaction, 

25 wherein an increased level of an amplification product in said first amplification reaction 

relative to said second amplification reaction indicates that the gene product corresponding 
to said amplification product is the target of said compound if said culture or strain 
overexpresses said gene products and a decreased level of of an amplification product in 
said first amplification reaction relative to said second amplification reaction indicates that 

30 the gene product corresponding to said amplification product is the target of said compound 

if said culture or strain overexpresses said gene products, wherein said first and second 
culture or collection of strains comprise a strain in which a gene product comprising a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 

35 group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 
78581 is overexpressed or underexpressed. 
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506. The method of Paragraph 500, 501, 502, 503, 504 or 505, wherein one member of 
each primer pair for each of said genes is labeled with a detectable dye. 

507. The method of Paragraph 500, 501, 502, 503, 504 or 505, wherein the native 
promoters of said genes which encode said gene products have been replaced with a regulatable 

5 promoter and one of the primers in said primer pairs is complementary to a nucleotide sequence 
within said regulatable promoter. 

508. The method of Paragraph 500, 501, 502, 503, 504 or 505, wherein the native 
promoters for each of said genes were replaced with the same regulatable promoter. 

509. The method of Paragraph 500, 501, 502, 503, 504 or 505, wherein more man one 
10 regulatable promoter was used to replace the promoters of said genes such that some of said genes 

are under the control of a different regulatable promoter. 

510. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
15 collection of strains wherein said culture or collection of strains comprises a plurality of 

strains which transcribe an antisense nucleic acid complementary to a different gene 
product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the nucleic acids which 
20 encode said antisense nucleic acids, wherein the members of said set of primer pairs are 

designed such that each primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other primer pairs if 
a strain comprising the nucleotide sequences complementary to said primer pair is present 
in said culture or collection of strains; and 
25 determining the lengths of the amplification products obtained in said amplification 

reaction, wherein said culture comprises a strain in which a gene product whose activity or 
level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 is overexpressed or underexpressed. 

511. A method for detenriining the extent to which each of a plurality of strains are 
30 present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which transcribe an antisense nucleic acid complementary to a different gene 
product which is required for proliferation of said organism; 
35 performing an amplification reaction using a set of primer pairs which are 

complementary to nucleotide sequences within or adjacent to the nucleic acids which 
encode said antisense nucleic acids, wherein the members of said set of primer pairs are 
designed such that each primer pair, would yield an amplification product having a length 
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distinguishable from the lengths of the amplification products from the other primer pairs if 
a strain comprising the nucleotide sequences complementary to said primer pair is present 
in said culture or collection of strains; and 

deterniining the lengths of the amplification products obtained in said amplification 
5 reaction, wherein said culture comprises a strain in which a gene product encoded by a 

nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 6214-42397 is overexpressed or underexpressed. 

512. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

10 obtaining a nucleic acid sample comprising nucleic acids from a culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which transcribe an antisense nucleic acid complementary to a different gene 
product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which are 

15 complementary to nucleotide sequences within or adjacent to the nucleic acids which 

encode said antisense nucleic acids, wherein the members of said set of primer pairs are 
designed such that each primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other primer pairs if 
a strain comprising the nucleotide sequences complementary to said primer pair is present 

20 in said culture or collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product comprising an 
amino acid sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
overexpressed or underexpressed. 

25 513. A method for determining the extent to which each of a plurality of strains are 

present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which transcribe an antisense nucleic acid complementary to a different gene 

30 product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the nucleic acids which 
encode said antisense nucleic acids, wherein the members of said set of primer pairs are 
designed such that each primer pair would yield an amplification product having a length 

35 distinguishable from the lengths of the amplification products from the other primer pairs if 

a strain comprising the nucleotide sequences complementary to said primer pair is present 
in said culture or collection of strains; and 
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determining the lengths of the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product selected from the 
group consisting of a gene product having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a gene product 
5 whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 

sequence selected from the group consisting of SEQ ED NOs.: 1-6213, a gene product 
encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
10 sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product 

having at least 25% amino acid identity as determined using FASTA version 3.0t78 with 
the default parameters to a gene product whose expression is inhibited by an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213, a gene product encoded by a nucleic acid which hybridizes to a nucleic 
15 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic 
20 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 

1-6213 is overexpressed or underexpressed. 

514. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
25 collection of strains wherein said culture or collection of strains comprises a plurality of 

strains which transcribe an antisense nucleic acid complementary to a different gene 
product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which are 
complementary to nucleotide sequences within or adjacent to the nucleic acids which 
30 encode said antisense nucleic acids, wherein the members of said set of primer pairs are 

designed such that each primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other primer pairs if 
a strain comprising the nucleotide sequences complementary to said primer pair is present 
in said culture or collection of strains; and 
35 detenriining the lengths of the amplification products obtained in said amplification 

reaction, wherein said culture comprises a strain in which a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of a 
nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence identity as 
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determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid 
5 comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from 

the group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is 
overexpressed or underexpressed. 

515. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

10 obtaining a nucleic acid sample comprising nucleic acids from a culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which transcribe an antisense nucleic acid complementary to a different gene 
product which is required for proliferation of said organism; 

performing an amplification reaction using a set of primer pairs which are 

15 complementary to nucleotide sequences within or adjacent to the nucleic acids which 

encode said antisense nucleic acids, wherein the members of said set of primer pairs are 
designed such that each primer pair would yield an amplification product having a length 
distinguishable from the lengths of the amplification products from the other primer pairs if 
a strain comprising the nucleotide sequences complementary to said primer pair is present 

20 in said culture or collection of strains; and 

determining the lengths of the amplification products obtained in said amplification 
reaction, wherein said culture comprises a strain in which a gene product comprising a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino 
acid identity as determined using FASTA version 3.0t78 to a polypeptide selected from the 

25 group consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

complemented by a polypeptide selected from the group consisting of SEQ ED NOs: 42938- 
78581 is overexpressed or underexpressed. 

516. The method of Paragraph 510, 511, 512, 513, 514 or 515, wherein one member of 
each primer pair for each of said genes is labeled with a detectable dye. 

30 517. The method of Paragraph 510, 511, 512, 513, 514 or 515, wherein: 

said nucleic acid sample is divided into N aliquots; and 

said amplification reaction is performed on each aliquot using primer pairs 
complementary to nucleotide sequences within or adjacent to 1/N of the genes which 
encode said gene products, wherein one of the members of each primer pair in each aliquot 
35 is labeled with a dye and wherein the dyes on the primers in each aliquot are 

distinguishable from one another. 

518. The method of Paragraph 517, further comprising pooling the amplification 
products from each of the aliquots prior to determining the lengths of the amplification products. 
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519. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
5 strains which overexpress or underexpress a different gene product which is required for 

proliferation of said organism; 

performing an amplification reaction using primer pairs which are complementary 
to nucleotide sequences within or adjacent to the genes which encode said gene products, 
wherein said primer pairs are designed such that each primer pair would yield an 
10 amplification product which is distinguishable from the amplification products produced by 

the other primer pairs on the a basis selected from the group consisting of length, detectable 
label and both length and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of strains; and 

identifying the amplification products obtained in said amplification reaction, 
15 wherein said culture comprises a strain in which a gene product whose activity or level is 

inhibited by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 is overexpressed or underexpressed. 
520. A method for determining the extent to which each of a plurality of strains are 
present in a culture or collection of strains comprising: 
20 obtaining a nucleic acid sample comprising nucleic acids from a culture or 

collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which overexpress or underexpress a different gene product which is required for 
proliferation of said organism; 

performing an amplification reaction using primer pairs which are complementary 
25 to nucleotide sequences within or adjacent to the genes which encode said gene products, 

wherein said primer pairs are designed such that each primer pair would yield an 
amplification product which is distinguishable from the amplification products produced by 
the other primer pairs on the a basis selected from the group consisting of length, detectable 
label and both length and detectable label if a strain comprising the nucleotide sequences 
30 complementary to said primer pair is present in said culture or collection of strains; and 

identifying the amplification products obtained in said amplification reaction, 
wherein said culture comprises a strain in which a gene product encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 
6214-42397 is overexpressed or underexpressed. 
35 521. A method for determining the extent to which each of a plurality of strains are 

present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
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strains which overexpress or underexpress a different gene product which is required for 
proliferation of said organism; 

performing an amplification reaction using primer pairs which are complementary 
to nucleotide sequences within or adjacent to the genes which encode said gene products, 
5 wherein said primer pairs are designed such that each primer pair would yield an 

amplification product which is distinguishable from the amplification products produced by 
the other primer pairs on the a basis selected from the group consisting of length, detectable 
label and both length and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of strains; and 
10 identifying the amplification products obtained in said amplification reaction, 

wherein said culture comprises a strain in which a gene product comprising an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42938-78581 is 
overexpressed or underexpressed. 

522. A method for determining the extent to which each of a plurality of strains are 

15 present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which overexpress or underexpress a different gene product which is required for 
proliferation of said organism; 

20 performing an amplification reaction using primer pairs which are complementary 

to nucleotide sequences within or adjacent to the genes which encode said gene products, 
wherein said primer pairs are designed such that each primer pair would yield an 
amplification product which is distinguishable from the amplification products produced by 
the other primer pairs on the a basis selected from the group consisting of length, detectable 

25 label and both length and detectable label if a strain comprising the nucleotide sequences 

complementary to said primer pair is present in said culture or collection of strains; and 

identifying the amplification products obtained in said amplification reaction, 
wherein said culture comprises a strain in which a gene product selected from the group 
consisting of a gene product having at least 70% nucleotide sequence identity as determined 

30 using BLASTN version 2.0 with the default parameters to a gene product whose expression 

is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid having 
at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with 
the default parameters to a nucleic acid encoding a gene product whose expression is 

35 inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the 

group consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene 
product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
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sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid which hybridizes to a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213 under stringent 
conditions, a gene product encoded by a nucleic acid which hybridizes to a nucleic acid 
5 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1- 

6213 under moderate conditions, and a gene product whose activity may be complemented 
by the gene product whose activity is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213 is overexpressed or 
underexpressed. 

10 523. A method for determining the extent to which each of a plurality of strains are 

present in a culture or collection of strains comprising: 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
strains which overexpress or underexpress a different gene product which is required for 

1 5 proliferation of said organism; 

performing an amplification reaction using primer pairs which are complementary 
to nucleotide sequences within or adjacent to the genes which encode said gene products, 
wherein said primer pairs are designed such that each primer pair would yield an 
amplification product which is distinguishable from the amplification products produced by 

20 the other primer pairs on the a basis selected from the group consisting of length, detectable 

label and both length and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of strains; and 

identifying the amplification products obtained in said amplification reaction, 
wherein said culture comprises a strain in which a gene product encoded by a nucleic acid 

25 comprising a nucleotide sequence selected from the group consisting of a nucleic acid 

comprising a nucleic acid having at least 70% nucleotide sequence identity as determined 
using BLASTN version 2.0 with the default parameters to a nucleotide sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid comprising a 
nucleotide sequence which hybridizes to a sequence selected from the group consisting of 

30 SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid comprising a 

nucleotide sequence which hybridizes to a nucleotide sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under moderate conditions is overexpressed or 
underexpressed. 

524. A method for determining the extent to which each of a plurality of strains are 
35 present in a culture or collection of strains comprising: ' 

obtaining a nucleic acid sample comprising nucleic acids from a culture or 
collection of strains wherein said culture or collection of strains comprises a plurality of 
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strains which overexpress or underexpress a different gene product which is required for 
proliferation of said organism; 

performing an amplification reaction using primer pairs which are complementary 
to nucleotide sequences within or adjacent to the genes which encode said gene products, 
5 wherein said primer pairs are designed such that each primer pair would yield an 

amplification product which is distinguishable from the amplification products produced by 
the other primer pairs on the a basis selected from the group consisting of length, detectable 
label and both length and detectable label if a strain comprising the nucleotide sequences 
complementary to said primer pair is present in said culture or collection of strains; and 

10 identifying the amplification products obtained in said amplification reaction, 

wherein said culture comprises a strain in which a gene product comprising a polypeptide 
selected from the group consisting of a polypeptide having at least 25% amino acid identity 
as determined using FASTA version 3.0t78 to a polypeptide selected from the group 
consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be 

15 complemented by a polypeptide selected from the group consisting of SEQ ID NOs: 42938- 

78581 is overexpressed or underexpressed. 

525. The method of Paragraph 519, 520, 521, 522, 523 or 524, wherein said primer pairs 
are divided into at least two sets, each primer pair comprises a primer which is labeled with a 
distinguishable dye, and the distinguishable dye used to label each set of primer pairs is 

20 distinguishable from the dye used to label the other sets of primer pairs. 

526. The method of Paragraph 519, 520, 521, 522, 523 or 524, wherein: 
said nucleic acid sample is divided into N aliquots; and 

said amplification reaction is performed on each aliquot using primer pairs 
complementary to nucleotide sequences within or adjacent to 1/N of the genes which 
25 encode said gene products, wherein one of the members of each primer pair in each aliquot 

is labeled with a dye and wherein the dyes on the primers in each aliquot are 
distinguishable from one another. 

527. The method of Paragraph 526, further comprising pooling the amplification 
products from each of the aliquots prior to determining the lengths of the amplification products. 

30 528. The method of Paragraph 519, 520, 521, 522, 523 or 524, wherein the native 

promoters of said genes which encode said gene products have been replaced with a regulatable 
promoter and one of the primers in said primer pairs is complementary to a nucleotide sequence 
within said regulatable promoter. 

529. The method of Paragraph 528, wherein the native promoters for each of said genes 
3 5 were replaced with the same regulatable promoter. 

530. The method of Paragraph 528, wherein more than one regulatable promoter was 
used to replace the promoters of said genes such that some of said genes are under the control of a 
different regulatable promoter. 
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Definitions 

By "biological pathway" is meant any discrete cell function or process that is carried out by 
a gene product or a subset of gene products. Biological pathways include anabolic, catabolic, 
enzymatic, biochemical and metabolic pathways as well as pathways involved in the production of 
5 cellular structures such as cell walls. Biological pathways that are usually required for proliferation 

of cells or microorganisms include, but are not limited to, cell division, DNA synthesis and 

replication, KNA synthesis (transcription), protein synthesis (translation), protein processing, 

protein transport, fatty acid biosynthesis, electron transport chains, cell wall synthesis, cell 

membrane production, synthesis and maintenance, and the like. 
10 By "inhibit activity of a gene or gene product" is meant having the ability to interfere with 

the function of a gene or gene product in such a way as to decrease expression of the gene, in such a 

way as to reduce the level or activity of a product of the gene or in such a way as to inhibit the 

interaction of the gene or gene product with other biological molecules required for its activity. 

Agents which inhibit the activity of a gene include agents that inhibit transcription of the gene, 
15 agents that inhibit processing of the transcript of the gene, agents that reduce the stability of the 

transcript of the gene, and agents that inhibit translation of the mKNA transcribed from the gene. 

In microorganisms, agents which inhibit the activity of a gene can act to decrease expression of the 

operon in which the gene resides or alter the folding or processing of operon RNA so as to reduce 

the level or activity of the gene product. The gene product can be a non-translated KNA such as 
20 ribosomal RNA a translated RNA (mRNA) or the protein product resulting from translation of the 

gene mRNA Of particular utility to the present invention are antisense RNAs that have activities 

against the operons or genes to which they specifically hybridze. 

By "activity against a gene product" is meant having the ability to inhibit the function or to 

reduce the level or activity of the gene product in a cell. This includes, but is not limited to, 
25 inhibiting the enzymatic activity of the gene product or the ability of the gene product to interact 

with other biological molecules required for its activity, including inhibiting the gene product's 

assembly into a multimeric structure. 

By "activity against a protein" is meant having the ability to inhibit the function or to 

reduce the level or activity of the protein in a cell. This includes, but is not limited to, inhibiting the 
30 enzymatic activity of the protein or the ability of the protein to interact with other biological 

molecules required for its activity, including inhibiting the protein's assembly into a multimeric 

structure. 

By "activity against a nucleic acid" is meant having the ability to inhibit the function or to 
reduce the level or activity of the nucleic acid in a cell. This includes, but is not limited to, 
35 inhibiting the ability of the nucleic acid interact with other biological molecules required for its 
activity, including inhibiting the nucleic acid's assembly into a multimeric structure. 
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By "activity against a gene" is meant having the ability to inhibit the function or expression 

of the gene in a cell. This includes, but is not limited to, inhibiting the ability of the gene to interact 

with other biological molecules required for its activity. 

By "activity against an operon" is meant having the ability to inhibit the function or reduce 
5 the level of one or more products of the operon in a cell. This includes, but is not limited to, 

inhibiting the enzymatic activity of one or more products of the operon or the ability of one or more 

products of the operon to interact with other biological molecules required for its activity. 

By "antibiotic" is meant an agent which inhibits the proliferation of a cell or 

microorganism. 

10 By "E. coli or Escherichia coli" is meant Escherichia coli or any organism previously 

categorized as a species of Shigella including Shigella boydii. Shigella flexneri, Shigella 
dysenteriae, Shigella sonnei, Shigella 2A. 

By "homologous coding nucleic acid" is meant a nucleic acid homologous to a nucleic acid 
encoding a gene product whose activity or level is inhibited by a nucleic acid selected from the 

15 group consisting of SEQ ID NOs.: 1-6213 or a portion thereof. In some embodiments, the 
homologous coding nucleic acid may have at least 97%, at least 95%, at least 90%, at least 85%, at 
least 80%, or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of SEQ ED NOS.: 6214-42,397 and fragments comprising at least 10, 15, 20, 25, 
30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. In other 

20 embodiments the homologous coding nucleic acids may have at least 97%, at least 95%, at least 
90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a nucleotide 
sequence selected from the group consisting of the nucleotide sequences complementary to one of 
SEQ ID NOs.: 1-6213 and fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides thereof. Identity may be measured using BLASTN 

25 version 2.0 with the default parameters or tBLASTX with the default parameters. (Altschul, S.F. et 
al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database Search Programs, 
Nucleic Acid Res. 25: 3389-3402 (1997). Alternatively a "homologuous coding nucleic acid" 
could be identified by membership of the gene of interest to a functional orthologue cluster. All 
other members of that orthologue cluster would be considered homologues. Such a library of 

30 functional orthologue clusters can be found at http://www.ncbi.nlm.nih.gov/COG. A gene can be 
classified into a cluster of orthologous groups or COG by using the COGNTTOR program available 
at the above web site, or by direct BLASTP comparison of the gene of interest to the members of 
the COGs and analysis of these results as described by Tatusov, RL., Galperm, M.Y., Natale, D. A. 
and Koonin, E.V. (2000) The COG database: a tool for genome-scale analysis of protein functions 

35 and evolution. Nucleic Acids Research v. 28 n. 1, pp33-36. 

Homologous coding nucleic acids and the homologous polypeptides which they encode 
may also be identified using a "reciprocal" best-hit analysis. To facilitate the identification of 
homologous coding nucleic acids and homologous polypeptides, paralogous genes within each of 
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51 organisms are identified and clustered prior to comparison to other organisms. Briefly, the 
polypeptide sequence of each polypeptide encoded by each open reading frame (ORF) in a given 
organism is compared to the polypeptide sequence encoded by every other ORF for that organism 
for each of the 51 pathogenic organisms (PathoSeq Sept 2001 release) using BLASTP 2.09 
5 algorithm without filtering. Simultaneously, the polypeptide sequence encoded by each ORF of an 
organism is compared to the polypeptide sequences encoded by each of the ORFs in the remaining 
5 1 organisms. Those polypeptides within a single organism that shared a higher degree of sequence 
identity to one another than to polypeptide sequences obtained from any other organisms are 
clustered as "paralog" sequences for "reciprocal" best-hit analysis. 
10 For each reference organism, the 50 homologous coding nucleic acids (and the 50 

homologous polypeptides which they encode) can be determined by identifying the ORFs in each of 
the 50 comparison organisms which encode a polypeptide sharing the highest degree of amino acid 
sequence identity to the polypeptide encoded by the ORF from the reference organism. The 
accuracy of the identification of the predicted homologous coding nucleic acids (and the 
15 homologous polypeptides which they encode) is confirmed by a "reciprocal" BLAST analysis in 
which the polypeptide sequence of the predicted homologous polypeptide is compared against the 
polypeptides encoded by each of the ORFS in the reference organism using BLASTP 2.09 
algorithm without filtering. Only those polypeptides that share the highest degree of amino acid 
sequence identity in each portion of the two-way comparison are retained for former analysis. 
20 The term "homologous coding nucleic acid" also includes nucleic acids comprising 

nucleotide sequences which encode polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% maino acid 
identity or similarity to a polypeptide comprising the amino acid sequence of one of SEQ ID NOs: 
42,398-78,581 or to a polypeptpide whose expression is inhibited by a nucleic acid comprising a 
25 nucleotide sequence of one of SEQ ID NOs: 1-6213 or fragments comprising at least 5, 10, 15, 20, 
25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids thereof as determined using the FASTA 
version 3.0178 algorithm with the default parameters. Alternatively, protein identity or similarity 
may be identified using BLASTP with the default parameters, BLASTX with the default 
parameters, TBLASTN with the default parameters, ot tBLASTX with the default parameters. 
30 (Altschul, S.F. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 
Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997). 

Additionally, homologous coding nucleic acids and the homologous polypeptides which 
they encode may be identified using a "reciprocal" best-hit analysis. To facilitate the identification 
of homologous coding nucleic acids and homologous polypeptides, paralogous genes within each of 
35 51 organisms are identified and clustered prior to comparison to other organisms. Briefly, the 
polypeptide sequence of each polypeptide encoded by each open reading frame (ORF) in a given 
organism is compared to the polypeptide sequence encoded by every other ORF for that organism 
for each of the 51 pathogenic organisms (PathoSeq Sept 2001 release) using BLASTP 2.09 
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algorithm without filtering. Simultaneously, the polypeptide sequence encoded by each ORF of an 
organism is compared to the polypeptide sequences encoded by each of the ORFs in the remaining 
5 1 organisms. Those polypeptides within a single organism that shared a higher degree of sequence 
identity to one another than to polypeptide sequences obtained from any other organisms are 
clustered as "paralog" sequences for "reciprocal" best-hit analysis. 

For each reference organism, the 50 homologous coding nucleic acids (and the 50 
homologous polypeptides which they encode) can be determined by identifying the ORFs in each of 
the 50 comparison organisms which encode a polypeptide sharing the highest degree of amino acid 
sequence identity to the polypeptide encoded by the ORF from the reference organism. The 
accuracy of the identification of the predicted homologous coding nucleic acids (and the 
homologous polypeptides which they encode) is confirmed by a "reciprocal" BLAST analysis in 
which the polypeptide sequence of the predicted homologous polypeptide is compared against the 
polypeptides encoded by each of the ORFS in the reference organism using BLASTP 2.09 
algorithm without filtering. Only those polypeptides that share the highest degree of amino acid 
1 5 sequence identity in each portion of the two-way comparison are retained for further analysis. 

The term "homologous coding nucleic acid" also includes coding nucleic acids which 
hybridize under stringent conditions to a nucleic acid selected from the group consisting of the 
nucleotide sequences complementary to one of SEQ ID NOS.: 6214-42,397 and coding nucleic 
acids comprising nucleotide sequences which hybridize under stringent conditions to a fragment 
20 comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 
nucleotides of the sequences complementary to one of SEQ ID NOS.: 6214-42,397. As used 
herein, "stringent conditions" means hybridization to filter-bound nucleic acid in 6xSSC at about 
45°C followed by one or more washes in O.lxSSC/0.2% SDS at about 68°C. Other exemplary 
stringent conditions may refer, e.g., to washing in 6xSSC/0.05% sodium pyrophosphate at 37°C, 
25 48°C, 55°C, and 60°C as appropriate for the particular probe being used. 

The term "homologous coding nucleic acid" also includes coding nucleic acids comprising 
nucleotide sequences which hybridize under moderate conditions to a nucleotide sequence selected 
from the group consisting of the sequences complementary to one of SEQ ID NOS.: 6214-42,397 
and coding nucleic acids comprising nucleotide sequences which hybridize under moderate 
30 conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of the sequences complementary to one of SEQ ID NOS.: 
6214-42,397. As used herein, "moderate conditions" means hybridization to filter-bound DNA in 
6x sodium chloride/sodium citrate (SSQ at about 45°C followed by one or more washes in 
0.2xSSC/0.1% SDS at about 42-65°C. 
35 The term "homologous coding nucleic acids" also includes nucleic acids comprising 

nucleotide sequences which encode a gene product whose activity may be complemented by a gene 
encoding a gene product whose activity is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213. Li some embodiments, the 
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homologous coding nucleic acids may encode a gene product whose activity is complemented by 
the gene product encoded by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOS.: 6214-42,397. In other embodiments, the homologous coding 
nucleic acids may comprise a nucleotide sequence encode a gene product whose activity is 
5 complemented by one of the polypeptides of SEQ ID NOs. 42,398-78,581. 

The term "homologous antisense nucleic acid" includes nucleic acids comprising a 
nucleotide sequence having at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at 
least 70% nucleotide sequence identity to a nucleotide sequence selected from the group consisting 
of one of the sequences of SEQ ID NOS. 1-6213 and fragments comprising at least 10, 15, 20, 25, 
10 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. Homologous 
antisense nucleic acids may also comprising nucleotide sequences which have at least 97%, at least 
95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 
nucleotide sequence selected from the group consisting of the sequences complementary to one of 
sequences of SEQ ID NOS.: 6214-42,397 and fragments comprising at least 10, 15, 20, 25, 30, 35, 
15 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof. Nucleic acid identity 
may be determined as described above. 

The term "homologous antisense nucleic acid" also includes antisense nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a nucleotide 
sequence complementary to one of SEQ ID NOs.: 1-6213 and antisense nucleic acids comprising 
20 nucleotide sequences which hybridize under stringent conditions to a fragment comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 
sequence complementary to one of SEQ ID NOs. 1-6213. Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide sequences which hybridize under stringent 
conditions to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
25 42,397 and antisense nucleic acids comprising nucleotide sequences which hybridize under 
stringent conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 6214-42,397. 

The terra "homologous antisense nucleic acid" also includes antisense nucleic acids 
comprising nucleotide sequences which hybridize under moderate conditions to a nucleotide 
30 sequence complementary to one of SEQ ID NOs.: 1-6213 and antisense nucleic acids comprising 
nucleotide seuqences which hybridize under moderate conditions to a fragment comprising at least 
10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of the 
sequence complementary to one of SEQ ID NOs. 1-6213. Homologous antisense nucleic acids also 
include antisense nucleic acids comprising nucleotide seuqences which hybridize under moderate 
35 conditions to a nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214- 
42,397 and antisense nucleic acids which comprising nucleotide sequences hybridize under 
moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 6214-42,397. 
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By "homologous polypeptide" is meant a polypeptide homologous to a polypeptide whose 
activity or level is inhibited by a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 or by a homologous antisense nucleic acid. The term 
"homologous polypeptide" includes polypeptides having at least 99%, 95%, at least 90%, at least 
5 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid 
identity or similarity to a polypeptide whose activity or level is inhibited by a nucleic acid selected 
from the group consisting of SEQ ID NOs: 1-6213 or by a homologous antisense nucleic acid, or 
polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at least 70%, at 
least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity to a 

10 polypeptide to a fragment comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 
consecutive amino acids of a polypeptide whose activity or level is inhibited by a nucleic acid 
selected from the group consisting of SEQ ID NOs.: 1-6213 or by a homologous antisense nucleic 
acid. Identity or similarity may be determined using the FASTA version 3.0t78 algorithm with the 
default parameters. Alternatively, protein identity or similarity may be identified using BLASTP 

15 with the default parameters, BLASTX with the default parameters, or TBLASTN with the default 
parameters. (Altschul, SJ?. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein 
Database Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997). Additionally, homologous 
coding nucleic acids and the homologous polypeptides which they encode may be identified using a 
"reciprocal" best-hit analysis. To facilitate the identification of homologous coding nucleic acids 

20 and homologous polypeptides, paralogous genes within each of 51 organisms are identified and 
clustered prior to comparison to other organisms. Briefly, the polypeptide sequence of each 
polypeptide encoded by each open reading frame (ORF) in a given organism is compared to the 
polypeptide sequence encoded by every other ORF for that organism for each of the 51 pathogenic 
organisms (PathoSeq Sept 2001 release) using BLASTP 2.09 algorithm without filtering. 

25 Simultaneously, the polypeptide sequence encoded by each ORF of an organism is compared to the 
polypeptide sequences encoded by each of the ORFs in the remaining 51 organisms. Those 
polypeptides within a single organism that shared a higher degree of sequence identity to one 
another than to polypeptide sequences obtained from any other organisms are clustered as "paralog" 
sequences for "reciprocal" best-hit analysis. 

30 For each reference organism, the 50 homologous coding nucleic acids (and the 50 

homologous polypeptides which they encode) can be determined by identifying the ORFs in each of 
the 50 comparison organisms which encode a polypeptide sharing the highest degree of amino acid 
sequence identity to the polypeptide encoded by the ORF from the reference organism. The 
accuracy of the identification of the predicted homologous coding nucleic acids (and the 
35 homologous polypeptides which they encode) is confirmed by a "reciprocal" BLAST analysis in 
which the polypeptide sequence of the predicted homologous polypeptide is compared against the 
polypeptides encoded by each of the ORFS in the reference organism using BLASTP 2.09 
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algorithm without filtering. Only those polypeptides that share the highest degree of amino acid 
sequence identity in each portion of the two-way comparison are retained for further analysis. 

The term homologous polypeptide also includes polypeptides having at least 99%, 95%, at 
least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at 

5 least 25% amino acid identity or similarity to a polypeptide selected from the group consisting of 
SEQ ID NOs: 42,398-78,581 and polypeptides having at least 99%, 95%, at least 90%, at least 
85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid 
identity or similarity to a fragment comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 
150 consecutive amino acids of a polypeptide selected from the group consisting of SEQ ID NOs: 

10 42,398-78,581. 

The invention also includes polynucleotides, preferably DNA molecules, that hybridize to 
one of the nucleic acids of SEQ ID NOs.: 1-6213, SEQ ID NOs.: 6214-42,397 or the complements 
of any of the preceding nucleic acids. Such hybridization may be under stringent or moderate 
conditions as defined above or under other conditions which permit specific hybridization. The 
15 nucleic acid molecules of the invention that hybridize to these DNA sequences include 
oligodeoxynucleotides ("oligos") which hybridize to the target gene under highly stringent or 
stringent conditions. In general, for oligos between 14 and 70 nucleotides in length the melting 
temperature (Tm) is calculated using the formula: 

Tm (°C) = 81.5 + 16.6(l°g[monovalent cations (molar)] + 0.41 (% G+C) - (500/N) 
20 where N is the length of the probe. If the hybridization is carried out in a solution 

containing formamide, the melting temperature may be calculated using the equation: 

Tm(°C) = 81.5 + 16.6(log[monovalent cations (molar)] + 0.41(% O+C) - (0.61) 

(% formamide) - (500/N) 

where N is the length of the probe. In general, hybridization is carried out at about 20-25 
25 degrees below Tm (for DNA-DNA hybrids) or about 10-15 degrees below Tm (for RNA-DNA 
hybrids). 

Other hybridization conditions are apparent to those of skill in the art (see, for example, 
Ausubel, F.M. et al., eds., 1989, Current Protocols in Molecular Biology, Vol. I, Green Pubhshing 
Associates, Inc. and John Wiley & Sons, Inc., New York, at pp. 6:3.1-6.3.6 and 2.10.3. 

30 The term, Salmonella, is the generic name for a large group of gram negative enteric 

bacteria that are closely related to Escherichia coli. The diseases caused by Salmonella are often 
due to contamination of foodstuffs or the water supply and affect millions of people each year. 
Traditional methods of Salmonella taxonomy were based on assigning a separate species name to 
each serologically distinguishable strain (Kauffmann, F 1966 The bacteriology of the 

35 Enterobacteriaceae. Munksgaard, Copenhagen). Serology of Salmonella is based on surface 
antigens (O [somatic] and H [flagellar]). Over 2,400 serotypes or serovars of Salmonella are 
known (Popoff, et al. 2000 Res. Microbiol. 151:63-65). Therefore, each serotype was considered to 
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be a separate species and often given names, accordingly (e.g. S. paratyphi, S. typhimurium, S. 
typlu, S. enteriditis, etc.). 

However, by the 1970s and 1980s it was recognized that this system was not only 
cumbersome, but also inaccurate. Then, many Salmonella species were lumped into a single 
5 species (all serotypes and subgenera I, II, and IV and all serotypes of Arizona) with a second 
subspecies, S. bongorii also recognized (Crosa, et al., 1973, J. Bacteriol. 115:307-315). Though 
species designations are based on the highly variable surface antigens, the Salmonella are very 
similar otherwise with a major exception being pathogenicity determinants. 

There has been some debate on the correct name for the Salmonella species. Currently 
10 (Brenner, et al. 2000 J. Clin. Microbiol. 38:2465-2467), the accepted name is Sahnonetta enterica. 
S. enterica is divided into six subspecies (I, S. enterica subsp. enterica; H, S. enterica, subsp. 
salamae; ma, S. enterica subsp. arizonae; Wo, S. enterica subsp. diarizonae, IV, S. enterica subsp. 
houtenae; and VI, S. enterica subsp. indica). Within subspecies I, serotypes are used to distinguish 
each of the serotypes or serovars (e.g. S. enterica serotype Enteriditis, S. enterica serotype 
15 Typhimurium, S. enterica serotype Typhi, and S. enterica serotype Choleraesuis, etc.). Current 
convention is to spell this out on first usage {Salmonella enterica ser. Typhimurium) and then use 
an abbreviated form (Salmonella Typhimurium or S. Typhimurium). Note, the genus and species 
names {Salmonella enterica) are italicized but not the serotype/serovar name (Typhimurium). 
Because the taxonomic committees have yet to officially approve of the actual species name, this 
20 latter system is what is employed by the CDC (Brenner, et al. 2000 J. Clin. Microbiol. 38:2465- 
2467). Due to the concerns of both taxonomic priority and medical importance, some of these 
serotypes might ultimately receive flail species designations {S.typhi would be the most notable). 

Therefore, as used herein "Salmonella enterica or 5. enterica" includes serovars Typhi, 
Typhimurium, Paratyphi, Choleraesuis, etc." However, appeals of the "official" name are in process 
25 and the taxonomic designations may change (S. c/ioleraesuis is the species name mat could replace 
S. enterica based solely on priority). 

By "identifying a compound" is meant to screen one or more compounds in a collection of 
compounds such as a combinatorial chemical library or other library of chemical compounds or to 
characterize a single compound by testing the compound in a given assay and determining whether 
30 it exhibits the desired activity. 

By "inducer" is meant an agent or solution which, when placed in contact with a cell or 
microorganism, increases transcription, or inhibitor and/or promoter clearance/fidelity, from a 
desired promoter. 

As used herein, "nucleic acid" means DNA, RNA, or modified nucleic acids. Thus, the 
35 terminology "the nucleic acid of SEQ ID NO: X" or "the nucleic acid comprising the nucleotide 
sequence" includes both the DNA sequence of SEQ ID NO: X and an RNA sequence in which the 
thymidines in the DNA sequence have been substituted with uridines in the RNA sequence and in 
which the deoxyribose backbone of the DNA sequence has been substituted with a ribose backbone 
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in the RNA sequence. Modified nucleic acids are nucleic acids having nucleotides or structures 
which do not occur in nature, such as nucleic acids in which the internucleotide phosphate residues 
with methylphosphonates, phosphorothioates, phosphoramidates, and phosphate esters. 
Nonphosphate internucleotide analogs such as siloxane bridges, carbonate brides, thioester bridges, 
5 as well as many others known in the art may also be used in modified nucleic acids. Modified 
nucleic acids may also comprise, a-anomeric nucleotide units and modified nucleotides such as 1,2- 
dideoxy-d-ribofuranose, 1,2-dideoxy-l-phenylribofuranose, and JV 4 , J^-ethano-S-methyl-cytosine 
are contemplated for use in the present invention. Modified nucleic acids may also be 
peptide nucleic acids in which the entire deoxyribose-phosphate backbone has been exchanged with a 
10 chemically completely different, but structurally homologous, polyamide (peptide) backbone 
containing 2-aminoethyl glycine units. 

As used herein, "sub-lethal" means a concentration of an agent below the concentration 

required to inhibit all cell growth. 

Brief Description of the Drawings 
15 Figure 1A illustrates a method for replacing a promoter using a promoter replacement 

cassette comprising a 5' region homologous to the sequence which is 5' of the natural promoter in 
the chromosome, the promoter which is to replace the chromosomal promoter and a 3' region which 
is homologous to sequences 3' of the natural promoter in the chromosome. 

Figure IB illustrates a method for replacing a promoter using a promoter replacement 
20 cassette comprising a nucleic acid encoding an identifiable or selectable marker disposed between 
the 5' region which is homologous to the sequence 5' of the natural promoter and the promoter 
which is to replace the chromosomal promoter and a transcriptional terminator 3' of the gene 
encoding an identifiable or selectable marker. 

Figures 2A and 2B illustrate one method for identifying amplification products which are 
25 underrepresented or overrepresented in a culture. 

Figures 3A and 3B illustrate another method for identifying amplification products which 
are underrepresented or overrepresented in a culture. 

Figure 4 illustrates the results of a hybridization analysis where the antisense nucleic acid 
expressed by a strain in the culture is not complementary to all or a portion of the gene encoding the 
30 target of the compound (i.e. a nonspecific strain). 

Figure 5 illustrates the results of a hybridization analysis where the antisense nucleic acid 
expressed by a strain in the culture is complementary to all or a portion of the gene encoding the 
target of the compound, the hybridization intensity for that strain will be intimately correlated with 
the concentration of the compound (i.e. a specific strain). 
35 Figure 6 illustrates an oligonucleotide comprising a lac operator flanked on each side by 40 

nucleotides homologous to the promoter is the promoter which drives expression of the yabB yabC 
ftsLfisI murE genes in an operon for use in inserting the lac operator into the promoter. 
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Figure 7 is an IPTG dose response curve in E. coli transformed with an IPTG-uiducible 
plastnid containing either an antisense clone to the E. coli ribosomal protein rplVf (AS-rplW) which 
is required for protein synthesis and essential for cell proliferation, or an antisense clone to the elaD 
(AS-elaD) gene which is not known to be involved in protein synthesis and which is also essential 
5 for proliferation. 

Figure 8A is a tetracycline dose response curve in E. coli transformed with an IPTG- 
inducible plasmid containing antisense to rplW (AS-rplW) in the absence (0) or presence of IPTG at 
concentrations that result in 20% and 50% growth inhibition. 

Figure 8B is a tetracycline dose response curve in E. coli transformed with an EPTG- 
10 inducible plasmid containing antisense to elaD (AS-e/oD)in the absence (0) or presence of IPTG at 
concentrations that result in 20% and 50% growth inhibition. 

Figure 9 is a graph showing the fold increase in tetracycline sensitivity of E. coli 
transfected with antisense clones to essential ribosomal proteins L23 (AS-rplW) and L7/L12 and 
L10 (AS-rplLrpU). Antisense clones to genes known to not be directly involved in protein 
15 synthesis, atpB/E (AS-atpB/E ), visC (AS-visQ, elaD (AS-elaD), yohH (AS-yohH), are much less 
sensitive to tetracycline. 

Figure 10 illustrates the results of an assay in which Staphylococcus aureus cells 
transcribing an antisense nucleic acid complementary to the gyrB gene encoding the P subunit of 
gyrase were contacted with several antibiotics whose targets were known. 
20 Figure 1 1 illustrates a microtitration plate which contains antibiotic and inducer at gradient 

concentrations in a matrix format in 10 times excess quantity. 

Figure 12 illustrates the results of an experiment demonstrating that at appropriate 
concentrations of inducer, cells which overexpress the defB gene product were able to grow at 
elevated concentrations of the antibiotic actinonin 
25 Figure 13 illustrates the results of an experiment demonstrating that at appropriate 

concentrations of inducer cells which overexpress the folA gene product were able to grow at 
elevated concentrations of the antibiotic trimethoprim. 

Figure 14 illustrates the results of an experiment demonstrating that overexpression of the 
fabl gene confers resistance to triclosan, which acts on the gene product of tiaefabl gene, but does 
30 not confer resistance to cerulenin, trimethoprim, or actinonin, each of which act on other gene 
products. 

Figure 15 illustrates the results of an experiment demonstrating that overexpression of the 
folA gene confers resistance to trimethoprim, which acts on the gene product of the/o£4 gene but 
does not confer resistance to triclosan, cerulenin, or actinonin, each of which act on other gene 
35 products. 

Figure 16 illustrates the results of an experiment demonstrating that overexpression of the 
defB gene conferred resistance to actinonin, which acts on the gene product of the defB gene but 
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does not confer resistance to cerulenin, trimethoprim, or triclosan, each of which act on other gene 
products. 

Figure 17 illustrates the results of an experiment demonstrating that overexpression of the 
fabF gene conferred resistance to cerulenin, which acts on the gene product of QiefabF gene, P 

5 keto-acyl carrier protein synthase but does not confer resistance to triclosan, trimethoprim, or 
actinonin, each of which act on other gene products. 

Figure 18 illustrates the results of experiments in which a mixture of nine strains was 
grown wells in a 96 well plate in medium containing various concentrations of inducer and a 
sufficient concentration of actinonin, cerulenin, triclosan or trimethoprim to inhibit the growth of 

10 strains which do not overexpress the targets of these antibiotics. 

Detailed Description of Embodim ents of the Invention 
The present invention describes a group of prokaryotic genes and gene families required for 
cellular proliferation. Exemplary genes and gene families from Escherichia coli. Staphylococcus 
aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella 

15 typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacleroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burkiiolderia cepacia, Burkholderia fungorum, Burkliolderia 
mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium 
acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacteriwn diptheriae, 
Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter pylori, 

20 Legionella pneumophila, Listeria monocytogenes, Moraxella catarrlialis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis. Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidennidis, Staphylococcus haemolyticus, Streptococcus 

25 mutans. Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
ureqlyticum, Vibrio cholera and Yersinia pestis are provided. A proliferation-required gene or gene 
family is one where, in the absence or substantial reduction of a gene transcript and/or gene product, 
growth or viability of the cell or microorganism is reduced or eliminated. Thus, as used herein, the 
terminology "proliferation-required" or "required for proliferation" encompasses instances where the 

30 absence or substantial reduction of a gene transcript and/or gene product completely eliminates cell 
growth as well as instances where the absence of a gene transcript and/or gene product merely reduces 
cell growth. These prohferation-required genes can be used as potential targets for the generation of 
new antimicrobial agents. To achieve that goal, the present invention also encompasses assays for 
analyzing proliferation-required genes and for identifying compounds which interact with the gene 

35 and/or gene products of the proliferation-required genes. In addition, the present invention 
contemplates the expression of genes and the purification of the proteins encoded by the nucleic acid 
sequences identified as required proliferation genes and reported herein. The purified proteins can be 
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used to generate reagents and screen small molecule libraries or other candidate compound libraries for 
compounds that can be further developed to yield novel antimicrobial compounds. 

The present invention also describes methods for identification of nucleotide sequences 
homologous to these genes and polypeptides described herein, including nucleic acids comprising 
5 nucleotide sequences homologous to the nucleic acids of SEQ ID NOS.: 6214-42397 and 
polypeptides homologous to the polypeptides of SEQ ID NOs.: 42398-78581. For example, these 
sequences may be used to identify homologous coding nucleic acids, homologous antisense nucleic 
acids, or homologous polypeptides in microorganisms such as Acinetobacler baumannii, Anaplasma 
marginale, Aspergillus jumigatus, Bacillus anthracis, Bacteroides jragilis, Bordetella pertussis, 

10 Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, BwkJwlderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabratd), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae. Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 

15 perfringens, Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neqformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 

20 genitalium, Mycoplasma pneumoniae. Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae. Salmonella bongori, Salmonella cholerasuis, Salmonella enterica. Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

25 Shigella sonnei. Staphylococcus aureus. Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutatis, Streptococcus pyogenes, Treponema pallidum, 
■Ureaplasma urealyticum, Vibrio cholerae, Vibrio parahaemolyticus. Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis or any species falling within the genera of any of the above species. 
In some embodiments, the homologous coding nucleic acids, homologus antisense nucleic acids, or 

30 homologous polypeptides are identified in an organism other than E. coli. 

The homologous coding nucleic acids, homologous antisense nucleic acids, or homologous 
polypeptides, may then be used in each of the methods described herein, including methods of 
identifying compounds which inhibit the proliferation of the organism containing the homologous 
coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide, methods of 

35 inhibiting the growth of the organism containing the homologous coding nucleic acid, homologus 
antisense nucleic acid or homologous polypeptide, methods of identifying compounds which 
influence the activity or level of a gene product required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
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polypeptide, methods for identifying compounds or nucleic acids having the ability to reduce the 
level or activity of a gene product required for proliferation of the organism containing the 
homologous coding nucleic acid, homologous antisense nucleic acid or homologous polypeptide, 
methods of inhibiting the activity or expression of a gene in an operon required for proliferation of 
5 the organism containing the homologous coding nucleic acid, homologous antisense nucleic acid or 
homologous polypeptide, methods for identifying a gene required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for identifying the biological pathway in which a gene or gene product 
required for proliferation of the organism containing the homologous coding nucleic acid, 
10 homologous antisense nucleic acid or homologous polypeptide lies, methods for identifying 
compounds having activity against biological pathway required for proliferation of the organism 
containing the homologous coding nucleic acid, homologous antisense nucleic acid or homologous 
polypeptide, methods for determining the biological pathway on which a test compound acts in the 
organism containing the homologous coding nucleic acid, homologous antisense nucleic acid or 
15 homologous polypeptide, methods of replacing an endogenous promoter with a regulatable 
promoter -which controls the expression of the homologous coding nucleic acid, homologous 
antisense nucleic acid or homologous polypeptide, methods of inserting an operator within or near 
an endogenous promoter to provide regulatable expression of the homologous coding nucleic acid, 
homologous antisense nucleic acid or homologous polypeptide, methods of identifying the target on 
20 which a compound acts in the organism containing the homologous coding nucleic acid, 
homologous antisense nucleic acid or homologous polypeptide, and methods of inhibiting the 
proliferation of the organism containing the homologous coding nucleic acid, homologous antisense 
nucleic acid or homologous polypeptide in a subject. In some embodiments of the present 
invention, the methods are performed using an organism, other than E. coli or a gene or gene 
25 product from an organism other than E. coli. 

One embodiment of the present invention utilizes a novel method to identify proliferation- 
required sequences. Generally, a library of nucleic acid sequences from a given source are sub-cloned 
or otherwise inserted immediately downstream of an inducible promoter on an appropriate vector, such 
as a Staphylococcus aureus/E. coli or Pseudomonas aeruginosa/ E. coli shuttle vector, or a vector 
30 which will replicate in both Salmonella typhimurium and Klebsiella pneumoniae, or other vector or 
shuttle vector capable of functioning in the intended organism, thus forming an expression library. It is 
generally preferred that expression is directed by a regulatable promoter sequence such that expression 
level can be adjusted by addition of variable concentrations of an inducer molecule or of an inhibitor 
molecule to the medium. For example, a number of regulatable promoters useful for regulating the 
35 expression of nucleic acid sequences over a wide range of expression levels are described in U.S. 
Patent Application Serial Number 10/032,393, filed December 21, 2001. Temperature activated 
promoters, such as promoters regulated by temperature sensitive repressors, such as the lambda C1857 
repressor, are also envisioned. Although the insert nucleic acids may be derived from the chromosome 
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of the cell or microorganism into which the expression vector is to he introduced, because the insert is 
not in its natural chromosomal location, the insert nucleic acid is an exogenous nucleic acid for the 
purposes of the discussion herein. The term "expression" is defined as the production of a sense or 
antisense RNA molecule from a gene, gene fragment, genomic fragment, chromosome, operon or 
5 portion thereof. Expression can also be used to refer to theprocess of peptide or polypeptide synthesis. 
An expression vector is defined as a vehicle by which aribonucleic aeid(TOA) sequence, is ^^scnTje^ 
from a nucleic acid sequence : carried wimm the expra 

contain features that .permit translation of a protein product from the transcribed RNA. message 
■.' expressed from the exogenous nucleic acid sequence carried by the expression Vector. Accordingly, an 
10 expression vector can produce an RNA molecule as its- sole product or the expression vector can 
produce a RNA molecule that is ultimately translated into a protein product: •' 

• Once generated, the expression library containing the exogenous nucleic acid .sequences is 
introduced , into a population of cells (such as the organism from which the exogenous nucleic acid 
, sequences were obtained) to search for genes that are required for bacterial proliferation. Because the 
15 library molecules are foreign, in context, to the population of cells, the expression vectors and the., 
nucleic add segnenis contained therein are considered: exogenous nucleic acid. 

Expression of die exogenous nucleic, acid fragments in the test population of cells containing 
the expression library is then activated. Activation of the expression vectors consists of subjecting the' 
cells containing the vectors to conditions that result in the expression of the exogenous nucleic acid 
20 sequences carried by the expression library. The test population of cells is then assayed to determine 
the effect of expressing trie exogenous nucleic acid fragments on the test population of cells; .Those 
. . ■ . expression vectors that negatively impact the growth of the cells upon induction of expression of the 
. , random sequences 

' In some embodiments, vectors which comprises a regulatable fusion promoter selected 

25 '.' from a suite, of fusion promoters, wherein the promoter suite.is useful for modulating both the basal 
and maximal levels of transcription' of a nucleic acid over a wide dynamic range thus allowing the 
desired level of production Of a transcript, can be used to express exogenous nucleic/ acids,- 
including the nucleic acids of the present invention. Such promoters are described in U.S. Patent ■ 
Application Serial Number 10/032,393, filed December 21, 2001, the disclosure of which is- 
30 incorported herein by reference in its entirety. , ; 

In some other embodiments, vectors useful for me production of stabihrcd mRNA havm 
an increased lifetime (including antisense RNA) in Gram' negative organisms are described, in U.S. 
Provisional Patent Application Serial Number 60/343,512, filed December 21, 2001. ■ Briefly, the 
■stabilized antisense RNA may comprise an antisense RNA which was. identified as inhibiting' 
.35 proliferation as described above which has been engineered to contain at least one stem loop 
flanking each end oif the antisense nucleic': acid: In. gome embodiments, the at least qne s tenvloop 
■ structure formed, at, me 5' end of the stabilized antisense nucleic- acid comprises a flush, double 
stranded 5'. end. In sortie embodiments, one or more of the stem loops comprises a rho independent 
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terminator. In additional embodiments, the stabilized antisense RNA lacks a ribosome binding site. 
In further embodiments, the stabilized RNA lacks sites which are cleaved by one or more RNAses, 
such as RNAse E or RNAse HI. In some embodiments, the stabilized antisense RNA may be 
transcribed in a cell which the activity of at least one enzyme involved in RNA degradation has 
5 been reduced. For example, the activity of an enzyme such as RNase E, RNase II, RNase IE, 
polynucleotide phosphorylase, and poly(A) polymerase, RNA helicase, enolase or an enzyme 
having similar functions may be reduced in the cell. 

Alternatively, genes required for proliferation may be identified by replacing the natural 
promoter for the proliferation required gene with a regulatable promoter as described above. The 
10 growth of such strains under conditions in which the promoter is active or non-repressed is 
compared to the growth under conditions in which the promoter is inactive or repressed. If the 
strains fail to grow or grow at a substantially reduced rate under conditions in which the promoter is 
inactive or repressed but grow normally under conditions in which the promoter is active or non- 
repressed, then the gene which is operably linked to the regulatable promoter encodes a gene 
15 product required for proliferation. For example, proliferation-required genes and gene products 
identified using promoter replacement are described in U.S. Patent Application Serial Number 
09/948,993. 

For example, in some embodiments, the natural promoter may be replaced using techniques 
which employ homologous recombination to exchange a promoter present on the chromosome of 

20 the cell with the desired promoter. In such methodology, a nucleic acid comprising a promoter 
replacement cassette is introduced into the cell. As illustrated in Figure 1A the promoter 
replacement cassette comprises a 5' region homologous to the sequence which is 5' of the natural 
promoter in the chromosome, the promoter which is to replace the chromosomal promoter and a 3' 
region which is homologous to sequences 3' of the natural promoter in the chromosome. In some 

25 embodiments, the promoter replacement cassette may also include a nucleic acid encoding an 
identifiable or selectable marker disposed between the 5' region which is homologous to the 
sequence 5' of the natural promoter and the promoter which is to replace the chromosomal 
promoter. If desired, the promoter replacement cassette may also contain a transcriptional 
terminator 3' of the gene encoding an identifiable or selectable marker, as illustrated in Figure IB. 

30 As illustrated in Figure 1A and IB, homologous recombination is allowed to occur between the 
chromosomal region containing the natural promoter and the promoter replacement cassette. Cells 
in which the promoter replacement cassette has integrated into the chromosome are identified or 
selected. To confirm that homologous recombination has occurred, the chromosomal structure of 
the cells may be verified by Southern analysis or PCR. 

35 in S ome embodiments, the promoter replacement cassette may be introduced into the cell as 

a linear nucleic acid, such a PCR product or a restriction fragment Alternatively, the promoter 
replacement may be introduced into the cell on a plasmid. Figures 1A and IB illustrates the 
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replacement of a chromosomal promoter with a desired promoter through homologous 
recombination. 

In some embodiments, the cell into which the promoter replacement cassette is introduced 
may carry mutations which enhance its ability to be transformed with linear DNA or which enhance 
5 the frequency of homologous recombination. For example, if the cell is an EschericJiia coli cell it 
may have a mutation in the gene encoding Exonuclease V of the RecBCD recombination complex. 
If the cell is an Escherichia coli cell it may have a mutation mat activates the RecET recombinase 
of the Rac prophage and/or a mutation that enhances recombination through the RecF pathway. For 
example, the Escherichia coli cells may be RecB or RecC mutants carrying an sbcA or sbcB 
10 mutation. Alternatively, the Escherichia coli cells may be recD mutants. In other embodiments the 
Escherichia coli cells may express the X Red recombination genes. For example, Escherichia coli 
cells suitable for use in techniques employing homologous recombination have been described in 
Datsenko, K.A. and Wanner, B.L., PNAS 97:6640-6645 (2000); Murphy, K.C., J. Bact 180: 2053- 
2071 (1998); Zhang, Y., et al., Nature Genetics 20: 123-128 (1998); and Muyrers, J.P.P. et al., 
15 Genes & Development 14: 1971-1982 (2000). It will be appreciated that cells carrying mutations in 
similar genes may be constructed in organisms other than Escherichia coli. 

In some embodiments of the present invention, a regulatable fusion promoter selected from 
a suite of fusion promoters, wherein the promoter suite is useful for modulating both the basal and 
maximal levels of transcription of a nucleic acid over a wide dynamic range thus allowing the 
20 desired level of production of a transcript, is with the promoter replacement methods described 
above. Such promoters are described in U.S. Patent Application Serial Number 10/032,393, filed 
December 21, 2001, the disclosure of which is incorported herein by reference in its entirety. 

A variety of assays are contemplated to identify nucleic acid sequences that negatively impact 
growth upon expression. In one embodiment, growth in cultures expressing exogenous nucleic acid 
25 sequences and growth in cultures not expressing these sequences is compared. Growth measurements 
are assayed by examining the extent of growth by measuring optical densities. Alternatively, 
enzymatic assays can he used to measure bacterial growth rates to identify exogenous nucleic acid 
sequences of interest. Colony size, colony morphology, and cell morphology are additional factors 
used to evaluate growth of the host cells. Those cultures that fail to grow or grow at a reduced rate 
30 under expression conditions are identified as containing an expression vector encoding a nucleic acid 
fragment that negatively affects a proliferation-required gene. 

Once exogenous nucleic acids of interest are identified, they are analyzed. The first step of the 
analysis is to acquire the nucleotide sequence of the nucleic acid fragment of interest. To achieve this 
end, the insert in those expression vectors identified as containing a nucleotide sequence of interest is 
35 sequenced, using standard techniques well known in the art. The next step of the process is to 
determine the source of the nucleotide sequence. As used herein "source" means the genomic region 
containing the cloned fragment. 
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Determination of the gene(s) corresponding to the nucleotide sequence is achieved by 
comparing the obtained sequence data with databases containing known protein and nucleotide 
sequences from various microorganisms. Thus, initial gene identification is made on the basis of 
significant sequence similarity or identity to either characterized or predicted Escherichia coli, 
Staphylococcus aureus. Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
and Salmonella typhimurium genes or their encoded proteins and/or homologues in other species. 

The number of nucleotide and protein sequences available in database systems has been 
growing exponentially for years. For example, the complete nucleotide sequences of Caenorhabditis 
elegans and several bacterial genomes, including E. coli, Aeropyrum pernix, Aquifex aeolicus, 
Archaeoglobus julgidus. Bacillus subtilis, Borrelia burgdorferi, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium tetani, Corynebacterium diptheria, Deinococcus radiodurans, 
Haemophilus influenzae, Helicobacter pylori 26695, Helicobacter pylori J99, Methanobacterium 
thennoautotrophicum. Methanococcus jannaschii. Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Pseudomonas aeruginosa, Pyrococcus abyssi, Pyrococcus 
15 horikoshii, Rickettsia prowazekii, Syneckocystis PCC6803. Tliermotoga maritima, Treponema 
pallidum, Bordetella pertussis, Campylobacter jejuni, Clostridium acetobutylicum, Mycobacterium 
tuberculosis CSW93, Neisseria gonorrhoeae, Neisseria meningitidis, Pseudomonas aeruginosa, 
Pyrobaculum aerophilum, Pyrococcus juriosus, Rhodobacter capsulatus, Salmonella typhimurium, 
Streptococcus mutans, Streptococcus pyogenes, Ureaplasma urealyticum and Vibrio cholera are 
20 available. This nucleotide sequence information is stored in a number of databanks, such as GenBank, 
the National Center for Biotechnology Information (NCBI), the Genome Sequencing Center 
(http://genome.wustl.edu/gsc/samionella.shtml), and the Sanger Centre 

(http://www.sanger.ac.uk/projects/S_typhi) which are publicly available for searching. A variety 
of computer programs are available to assist in the analysis of the sequences stored within these 
25 databases. FASTA, (W. R. Pearson (1990) "Rapid and Sensitive Sequence Comparison with 
FASTP and FASTA" Methods in Enzymology 183:63- 98), Sequence Retrieval System (SRS), 
(Etzold & Argos, SRS an indexing and retrieval tool for flat file data libraries. Comput. Appl. 
Biosci. 9:49-57, 1993) are two examples of computer programs that can be used to analyze 
sequences of interest In one embodiment of the present invention, the BLAST family of computer 
30 programs, which includes BLASTN version 2.0 with the default parameters, or BLASTX version 
2.0 with the default parameters, is used to analyze nucleotide sequences. 

BLAST, an acronym for "Basic Local Alignment Search Tool," is a family of programs for 
database similarity searching. The BLAST family of programs includes: BLASTN, a nucleotide 
sequence database searching program, BLASTX, a protein database searching program where the input 
35 is a nucleic acid sequence; and BLASTP, a protein database searching program. BLAST programs 
embody a fast algorithm for sequence matching, rigorous statistical methods for judging the 
significance of matches, and various options for tailoring the program for special situations. Assistance 
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in using the program can be obtained by e-mail at blast@ncbi.nlm.nih.gov. tBLASTX can be used to 
translate a nucleotide sequence in all three potential reading frames into an amino acid sequence. 

Bacterial genes are often transcribed in polycistronic groups. These groups comprise operons, 
which are a collection of genes and intergenic sequences under common regulation. The genes of an 
5 operon are transcribed on the same mRNA and are often related functionally. Given the nature of the 
screening protocol, it is possible that the identified exogenous nucleic acid corresponds to a gene or 
portion thereof wife or without adjacent noncoding sequences, an intragenic sequence (i.e. a sequence 
within a gene), an intergenic sequence (i.e. a sequence between genes), a nucleotide sequence spanning 
at least a portion of two or more genes, a 5' noncoding region or a 3' noncoding region located 
1 0 upstream or downstream from the actual nucleotide sequence that is required for bacterial proliferation. 
Accordingly, it is often desirable to determine which gene(s) that is encoded within fee operon is 
individually required for proliferation. 

In one embodiment of the present invention, an operon is identified and then dissected to 
determine which gene or genes are required for proliferation. Operons can be identified by a 
15 variety of means known to those in fee art. For example, the RegulonDB DataBase described by 
Huerta et al. (Nucl. Acids Res. 26:55-59, 1998), which may also be found on the website 
http://www.cifn.urjam.mx/Computational_Biology/regulondb/, provides information about operons 
in Escherichia coli. The Subtihst database (http://bioweb.pasteur.fr/GenoList/SubtiList), ( Moszer, 
I., Glaser, P. and Danchin, A. (1995) Microbiology 141: 261-268 and Moszer, I (1998) FEBS 
20 Letters 430: 28-36, may also be used to predict operons. This database lists genes from the fully 
sequenced, Gram positive bacteria, Bacillus subtilis, together with predicted promoters and 
terminator sites. This information can be used in conjunction with fee Staphylococcus aureus 
genomic sequence data to predict operons and thus produce a list of the genes affected by the 
antisense nucleic acids of the present invention. The Pseudomonas aeruginosa web site 
25 (http://www.pseudomonas.com) can be used to help predict operon organization in this bacterium. 
The databases available from the Genome Sequencing Center 
(http://genome.wustl.edu/gsc/salmonella.shtml), and the Sanger Centre 

(http://www.sanger.ac.ult/projects/S__typhi) may be used to predict operons in Salmonella 
typhimurium. The TIGR microbial database has an incomplete version of fee E. faecalis genome 
30 ht^://www.tigr.org/cgi-bin/BlastSearcri/blast.cgi?organism===e_faecalis. One can take a nucleotide 
sequence and BLAST it for homologs. 

A number of techniques that are well known in fee art can be used to dissect fee operon. 
Analysis of RNA transcripts by Northern blot or prima: extension techniques are commonly used to 
analyze operon transcripts. In one aspect of this embodiment, gene disruption by homologous 
35 recombination is used to individually inactivate the genes of an operon feat is thought to contain a gene 
required for proliferation. 

Several gene disruption techniques have been described for the replacement of a functional 
gene with a mutated, non-functional (null) allele. These techniques generally involve the use of 
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homologous recombination. One technique using homologous recombination in Staphylococcus 
aureus is described in Xia et a.. 1999, Plasmid 42: 144-149. This technique uses crossover PCR to 
create a null allele with an in-frame deletion of the coding region of a target gene. The null allele is 
constructed in such a way that nucleotide sequences adjacent to the wild type gene are retained. 
5 These homologous sequences surrounding the deletion null allele provide targets for homologous 
recombination so that the wild type gene on the Staphylococcus aureus chromosome can be 
replaced by the constructed null allele. This method can be used with other bacteria as well, 
including Salmonella and Klebsiella species. Similar gene disruption methods that employ the 
counter selectable marker sacB (Schweizer, H. P., Klassen, T. and Hoang, T. (1996) Mol. Biol, of 
10 Pseudomonas. ASM press, 229-237, are available for Pseudoinonas, Salmonella and Klebsiella 
species. E. faecalis genes can be disrupted by recombining in a non-replicating plasmid that 
contains an internal fragment to that gene (Leboeuf, C, L. Leblanc, Y. Auffray and A. Hartke. 
2000. J. Bacteriol. 182:5799-5806. 

The crossover PCR amplification product is subcloned into a suitable vector having a 
1 5 selectable marker, such as a drug resistance marker. In some embodiments the vector may have an 
origin of replication which is functional in E. coli or another organism distinct from the organism in 
which homologous recombination is to occur, allowing the plasmid to be grown in E. coli or the 
organism other than that in which homologous recombination is to occur, but may lack an origin of 
replication functional in Escherichia coli. Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
20 pneumoniae, Pseudomonas aeruginosa. Salmonella typhimurium, Acinetobacter baumannii, 
Bacillus anthracis. Bacteroides fragilis, Bordetella pertussis, Boirelia burgdorferi, Burkholderia 
cepacia, Burkholderia fitngorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, 
25 Haemophilus influenzae. Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, 
Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, 
Mycobacterium tubercidosis. Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria 
gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas 
putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi. Staphylococcus 
30 epidermidis, Staphylococcus haemolyticus. Streptococcus mutans. Streptococcus pneumoniae, 
Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or 
Yersinia pestis such that selection of the selectable marker requires integration of the vector into the 
homologous region of the Escherichia coli. Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa. Salmonella typhimurium, Acinetobacter 
35 baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia Jitngorum. Bwldiolderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
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faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis. Mycoplasma genitaliitm. Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
5 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi. 
Staphylococcus epidennidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis chromosome. Usually a single crossover event is responsible for this 
integration event such that the Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 
10 Klebsiella pneumoniae, Pseudomonas aeruginosa. Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
15 faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae. Neisseria meningitidis, ■ Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
20 Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans. Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholera or Yersinia pestis chromosome now contains a tandem duplication of the target gene 
consisting of one wild type allele and one deletion null allele separated by vector sequence. 
Subsequent resolution of the duplication results in both removal of the vector sequence and either 
25 restoration of the wild type gene or replacement by the in-frame deletion. The latter outcome will 
not occur if the gene should prove essential. A more detailed description of this method is provided 
in Example 10 below. It will be appreciated that this method may be practiced with any of the 
nucleic acids or organisms described herein. 

Recombinant DNA techniques can be used to express the entire coding sequences of the gene 
30 identified as required for proliferation, or portions thereof. The over-expressed proteins can be used as 
reagents for further study. The identified exogenous sequences are isolated, purified, and cloned into a 
suitable expression vector using methods well known in the art If desired, uie ni'cleic acids can 
contain the nucleotide sequences encoding a signal peptide to facilitate secretion of the expressed 
protein. 

35 Expression of fragments of the bacterial genes identified as required for proliferation is also 

contemplated by the present invention. The fragments of the identified genes can encode a polypeptide 
comprising at least 5, at least 10, at least 15, at least 20, at least 25, at least 30; at least 35, at least 40, at 
least 45, at least 50, at least 55, at least 60, at least 65, at least 75, or more than 75 consecutive amino 
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acids of a gene complementary to one of the identified sequences of the present invention. The nucleic 
acids inserted into the expression vectors can also contain endogenous sequences upstream and 
downstream of the coding sequence. 

When expressing the encoded protein of the identified nucleic acid required for bacterial 

5 proliferation or a fragment thereof, the nucleic acid to be expressed is operably linked to a promoter in 
an expression vector using conventional cloning technology. The expression vector can be any of the 
bacterial, insect, yeast, or mammalian expression systems known in the art Commercially available 
vectors and expression systems are available from a variety of suppliers including Genetics Institute 
(Cambridge, MA), Stratagene (La Jolla, California), Promega (Madison, Wisconsin), and Invitrogen 

10 (San Diego, California). If desired, to enhance expression and facilitate proper protein folding, the 
codon usage and codon bias of the sequence can be optimized for the particular expression organism in 
which the expression vector is introduced, as explained by Hatfield, et al., U.S. Patent No. 5,082,767, 
incorporated herein by this reference. Fusion protein expression systems are also contemplated by the 
present invention. 

15 Following expression of the protein encoded by the identified exogenous nucleic acid, the 

protein may be purified. Protein purification techniques are well known in the art. Proteins encoded 
and expressed from identified exogenous nucleic acids can be partially purified using precipitation 
techniques, such as precipitation with polyethylene glycol. Alternatively, epitope tagging of the protein 
can be used to allow simple one step purification of the protein. Li addition, chromatographic methods 
20 such as ion-exchange chromatography, gel filtration, use of hydroxyapaptite columns, immobilized 
reactive dyes, chromatofocusing, and use of high-performance liquid chromatography, may also be 
used to purify the protein. Electrophoretic methods such as one-dimensional gel electrophoresis, high- 
resolution two-dimensional polyacrylamide electrophoresis, isoelectric focusing, and others are 
contemplated as purification methods. Also, affinity chromatographic methods, comprising antibody 
25 columns, ligand presenting columns and other affinity chromatographic matrices are contemplated as 
purification methods in the present invention. 

The purified proteins produced from the gene encoding sequences identified as required for 
proliferation can be used in a variety of protocols to generate useful antimicrobial reagents. In one 
embodiment of the present invention, antibodies are generated against the proteins expressed from the 
30 identified exogenous nucleic acids. Both monoclonal and polyclonal antibodies can be generated 
against the expressed proteins. Methods for generating monoclonal and polyclonal antibodies are well 
known in the art. Also, antibody fragment preparations prepared from the produced antibodies 
discussed above are contemplated. 

Li addition, the purified protein, fragments thereof, or derivatives thereof may be administered 
35 to an individual in a pharmaceutically acceptable carrier to induce an immune response against the 
protein. Preferably, the immune response is a protective immune response which protects the 
individual. Methods for determining appropriate dosages of the protein and pharmaceutically 
acceptable carriers may be determined empiracally and are familiar to those skilled in the art. 
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Another application for the purified proteins of the present invention is to screen small 
molecule libraries for candidate compounds active against the various target proteins of the present 
invention. Advances in the field of combinatorial chemistry provide methods, well known in the art, to 
produce large numbers of candidate compounds that can have a binding, or otherwise inhibitory effect 
5 on a target protein. Accordingly, the screening of small molecule libraries for compounds with binding 
affinity or inhibitory activity for a target protein produced from an identified gene is contemplated by 
file present invention. 

In some embodiments of the present invention, a cell sensitized by expressing an an antisense 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

10 1-6213, an antisense nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides of a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213, a nucleic acid complementary to a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214-42397, a nucleic 
acid complementary to a nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 

15 200, 300, 400, or 500 consecutive nucleotides of a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 6214-42397, a nucleic acid complementary to a nucleic acid which 
encodes a polypeptide comprising an amino acid sequence selected from the group, consisting of 
SEQ ID NOs.: 42398-78581, a nucleic acid complementary to a nucleic acid which encodes at least 
5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids of a polypeptide sequence 

20 selected from the group consisting of SEQ ID NOs.: 42398-78581, a homologous antisense nucleic 
acid, an antisense nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides of a homologous nucleic acid, a nucleic acid 
complementary to a homologous coding nucleic acid, a nucleic acid complementary to at least 10, 
15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of a 

25 homologous coding nucleic acid, a nucleic acid complementary to a nucleic acid which encodes a 
homologous polypeptide, or a nucleic acid complementary to a nucleic acid which encodes at least 
5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids of a homologous 
polypeptide, is contacted with one or more candidate compounds from a small molecule library. 
Candidate compounds which further inhibit the proliferation of the sensitized cell may be identified 

30 as possessing inhibitory activity for a target protein or product produced by the gene to which the 
antisense sequence is complementary. 

A number of vectors useful in the above methods are described in U.S. Patent Application 
Serial Number 10/032,393, filed December 21, 2001. 

In some embodiments of the present invention, the methods for the production of stabilized 

35 RNA, as described in U.S. Patent Application Serial Number 60/343,512, can be used for the 
production of a stabilized transcript, which corresponds to a nucleic acid described herein, having 
an increased lifetime in Gram-negative organisms. Briefly, the stabilized antisense RNA may 
comprise an antisense RNA which was identified as inhibiting proliferation as described above 
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which has been engineered to contain at least one stem loop flanking each end of the antisense 
nucleic acid. In some embodiments, the at least one stem-loop structure formed at the 5' end of the 
stabilized antisense nucleic acid comprises a flush, double stranded 5* end. In some embodiments, 
one or more of the stem loops comprises a rho independent terminator. In additional embodiments, 
5 the stabilized antisense RNA lacks a ribosome binding site. In further embodiments, the stabilized 
RNA lacks sites which are cleaved by one or more RNAses, such as RNAse E or RNAse HI. In 
some embodiments, the stabilized antisense RNA may be transcribed in a cell which the activity of 
at least one enzyme involved in RNA degradation has been reduced. For example, the activity of 
an enzyme such as RNase E, RNase H, RNase m, polynucleotide phosphorylase, and poly(A) 
10 polymerase, RNA helicase, enolase or an enzyme having similar functions may be reduced in the 
cell. 

The present invention further contemplates utility against a variety of other pathogenic 
microorganisms in addition to Escherichia coli. Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
15 baumannii, Bacillus anthracis, Bacteroides fragilis. Bordetella pertussis, Borrelia burgdorferi, 
Burklwlderia cepacia, Burkholderia jungorum, Burkholderia mallei. Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum. Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae. Enterococcus 
faecium. Haemophilus influenzae. Helicobacter pylori. Legionella pneumophila, Listeria 
20 monocytogenes. Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis. 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida. Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
25 pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae and Yersinia pestis. For example, homologous coding nucleic acids, homologous antisense 
nucleic acids or homologous polypeptides from other pathogenic microorganisms (including nucleic 
acids homologous to the nucleic acids of SEQ ID NOs.: 6214-42397, nucleic acids homologous to 
the antisense nucleic acids of SEQ ID NOs.: 1-6213, and polypeptides homologous to the 
30 polypeptides of SEQ ID NOs.: 42398-78581) may be identified using methods such as those 
described herein. The homologous coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides may be used to identify compounds which inhibit the proliferation of these 
other pathogenic microorganisms using methods such as those described herein. 

For example, the proliferation-required nucleic acids, antisense nucleic acids, and 
35 polypeptides from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, 
Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia 
cepacia, Burkholderia fungorum. Burkholderia mallei, Campylobacter jejuni, Chlamydia 
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pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, 
Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, 
Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, 
5 Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria 
gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas 
putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus 
epidermidis. Staphylococcus haemolyticus, Streptococcus nutans. Streptococcus pneumoniae, 
Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticurn, Vibrio cholerae or 

10 Yersinia pestis described herein (including the nucleic acids of SEQ ID NOs.: 6214-42397, the 
antisense nucleic acids of SEQ ID NOs: 1-6213, and the polypeptides of SEQ ID NOs.: 42398- 
78581) may be used to identify homologous coding nucleic acids, homologous antisense nucleic acids 
or homologous polypeptides required for proliferation in prokaryotes and eukaryotes. For example, 
nucleic acids or polypeptides required for the proliferation of protists, such as Plasmodium spp.; 

15 plants; animals, such as Entamoeba spp. and Contracaecum spp; and fungi including Candida spp., 
(e.g., Candida albicans), Cryptococcus neoformans, and Aspergillus jumigatus may be identified. In 
one embodiment of the present invention, monera, specifically bacteria, including both Gram positive 
and Gram negative bacteria, are probed in search of novel gene sequences required for proliferation. 
Likewise, homologous antisense nucleic acids which may be used to inhibit growth of these organisms- 

20 or to identify antibiotics may also be identified. These embodiments are particularly important given 
the rise of drug resistant bacteria. 

The number of bacterial species that are becoming resistant to existing antibiotics is growing. 
A partial list of these microorganisms includes: Eschericlua spp., such as E. coli, Enterococcus spp, 
such as E. faecalis; Pseudomonas spp., such as P. aeruginosa, Clostridium spp., such as C. 

25 botulinum, Haemophilus spp., such as H. influenzae, Enterobacter spp., such as E. cloacae, Vibrio 
spp., such as V. cholera; Moraxala spp., such as M. catarrhalis; Streptococcus spp., such as £ 
pneumoniae, Neisseria spp., such as N. gonorrhoeae; Mycoplasma spp., such as Mycoplasma 
pneumoniae; Salmonella typhimurium; Helicobacter pylori; Escherichia coli; and Mycobacterium 
tuberculosis. The genes and polypeptides identified as required for the proliferation of Escherichia 

30 coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides 
fragilis, Bordetella pertussis, Bortelia burgdorferi, Burkltolderia cepacia, Burkholderia fitngorutn, 
Burkholderia mallei, Campylobacter jejuni. Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 

35 diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
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multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi. 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans. Streptococcus pneumoniae. Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae or Yersinia pestis (including the nucleic acids of SEQ ID NOs.: 6214- 
5 42397, the sequences complementary to the nucleic acids of SEQ ID NOs.: 6214-42397, and the 
polypeptides of SEQ ID NOs.: 42398-78581) can be used to identify homologous coding nucleic 
acids or homologous polypeptides required for proliferation from these and other organisms using 
methods such as nucleic acid hybridization and computer database analysis. Likewise, the 
antisense nucleic acids which inhibit proliferation of Escherichia coli, Staphylococcus aureus, 
10 Enterococcusfaecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
Acinetobacter bawnannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, BurkJwlderia mallei, Campylobacter 
jejuni, Chlamydia pneumoniae. Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
15 faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
20 Staphylococcus epidermidis, Staplrylococcus haemolyticus. Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis (including the antisense nucleic acids of SEQ ID NOs.: 1-6213 or the 
sequences complementary thereto) may also be used to identify antisense nucleic acids which 
inhibit proliferation of these and other microorganisms or cells using nucleic acid hybridization or 
25 computer database analysis. 

In one embodiment of the present invention, the nucleic acid sequences from Escherichia coli, 
Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Salmonella typhimurium, Acinetobacter bawnannii. Bacillus anthracis, Bacteroides fragilis, 
Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, 
30 Burkholderia mallei, Campylobacter jejuni. Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila. Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis. Mycoplasma 
35 genitalium. Mycoplasma pneumoniae. Neisseria gonorrhoeae. Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae. Salmonella paratyphi, 
Salmonella typhi. Staphylococcus epidermidis, Staphylococcus haemolyticus. Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
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ureafyticum, Vibrio cholerae or Yersinia pestis (including the nucleic acids of SEQ ID NOs.: 6214- 
42397 and the antisense nucleic acids of SEQ ID NOs. 1-6213) are used to screen genomic libraries 
generated from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella fyphimurium, Acinetobacter baumannii, 
Bacillus anthracis. Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, BurkJiolderia 
cepacia, Burkholderia fungorum, Burkholderia mallei. Campylobacter jejuni, Chlamydia 
pneumoniae, Chlamydia trachomatis. Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, 
Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, 
Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, 
Mycobacterium tuberculosis. Mycoplasma genitalium. Mycoplasma pneumoniae, Neisseria 
gonorrhoeae, Neisseria meningitidis, Pasteurella multocida. Proteus mirabilis, Pseudomonas 
putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi. Staphylococcus 
epidermidis. Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, 
15 Streptococcus pyogenes. Treponema pallidum, Ureaplasma ureafyticum. Vibrio cholerae. Yersinia 
pestis and other bacterial species of interest For example, the genomic library may be from Gram 
positive bacteria, Gram negative bacteria or other organisms including Acinetobacter baumannii, 
Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia 
mallei, Campylobacter jejuni, Candida albicans. Candida glabrata (also called Torulopsis 
glabrata), Candida tropicalis, Candida parapsilosis, Candida guilliermandii, Candida krusei, 
Candida kefyr (also called Candida pseudoiropicalis), Candida dubliniensis. Chlamydia 
pneumoniae, Chlamydia trachomatis. Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile, Clostridium perfringens. Coccidioides immitis, Corynebacterium diptheriae. 
Cryptococcus neoformans. Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium. 
Escherichia coli, Haemophilus influemae. Helicobacter pylori. Histoplasma capsulatum, Klebsiella 
pneumoniae. Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis. 
Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae. Mycobacterium tuberculosis. 
Mycoplasma genitalium. Mycoplasma pneumoniae, Neisseria gonorrhoeae. Neisseria meningitidis. 
Nocardia asteroides, Pasteurella haetnolyttca. Pasteurella multocida, Pneumocystis carinn, 
Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa. Pseudomonas putida. Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi, Salmonella typhvnuriwn, Shigella boydii. Shigella dysenteriae, Shigella flexneri, 
Shigella sonnei. Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus. 
Streptococcus pneumoniae. Streptococcus mutans. Streptococcus pyogenes. Treponema pallidum, 
Ureaplasma ureafyticum. Vibrio cholerae, ribrio parahaemolyticus. Vibrio vulnificans. Yersinia 
enterocolitica, Yersinia pestis or any species falling within the genera of any of the above species, 
including coagulase negative species of Staphylococcus. In some embodiments, the genomic' 
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library may be from an organism other than E. coli. Standard molecular biology techniques are used 
to generate genomic libraries from various cells or microorganisms. In one aspect, the libraries are 
generated and bound to nitrocellulose paper. The identified exogenous nucleic acid sequences of the 
present invention can then be used as probes to screen the libraries for homologous sequences. 
5 For example, the libraries may be screened to identify homologous coding nucleic.acids or 

homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
stringent conditions to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213, 
nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
10 consecutive nucleotides of one of SEQ ID NOs. 1-6213, nucleic acids comprising nucleotide 
sequences which hybridize under stringent conditions to a nucleic acid complementary to one of 
SEQ ID NOs. 1-6213, nucleic acids comprising nucleotide sequences which hybridize under 
stringent conditions to a fragment comprising at least 10,15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 
300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID NOs. 1- 
15 6213, nucleic acids comprising nucleotide sequences which hybridize under stringent conditions to 
a nucleic acid selected from the group consisting of SEQ ID NOS.: 6214-42397, nucleic acids 
comprising nucleotide sequences which hybridize under stringent conditions to a fragment 
comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 
nucleotides of one of SEQ ID NOS.: 6214-42397, nucleic acids comprising nucleotide sequences 
20 which hybridize under stringent conditions to a nucleic acid complementary to one of SEQ ID 
NOS.: 6214-42397, nucleic acids comprising nucleotide sequences which hybridize under stringent 
conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 
400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ID NOS.: 6214- 
42397. 

25 The libraries may also be screened to identify homologous nucleic coding nucleic acids or 

homologous antisense nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213, 
nucleic acids comprising nucleotide sequences which hybridize under moderate conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 

30 consecutive nucleotides of one of SEQ ID NOs. 1-6213, nucleic acids comprising nucleotide 
sequences which hybridize under moderate conditions to a nucleic acid complementary to one of 
SEQ ED NOs. 1-6213, nucleic acids comprising nucleotide sequences which hybridize under 
moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ ED 

35 NOs. 1-6213, nucleic acids comprising nucleotide sequences which hybridize under moderate 
conditions to a nucleic acid selected from the group consisting of SEQ ID NOS.: 6214-42397, 
nucleic acids comprising nucleic acid sequences which hybridize under moderate conditions to a 
fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
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consecutive nucleotides of one of SEQ H> NOS.: 6214-42397, nucleic acids comprising nucleotide 
sequences which hybridize under moderate conditions to a nucleic acid complementary to one of 
SEQ ID NOS.: 6214-42397 and nucleic acids comprising nucleotide sequences which hybridize 
under moderate conditions to a fragment comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 
150, 200, 300, 400, or 500 consecutive nucleotides of the sequence complementary to one of SEQ 
ID NOS.: 6214-42397. 

The homologous coding nucleic acids, homologous antisense nucleic acids or homologous 
polypeptides identified as above can then be used as targets or tools for the identification of new, 
antimicrobial compounds using methods such as those described herein, m some embodiments, the 
homologous coding nucleic acids, homologous antisense nucleic acids, or homologous polypeptides 
may be used to identify compounds with activity against more than one microorganism [Placeholder] 

For example, the preceding methods may be used to isolate homologous coding nucleic 
acids or homologous antisense nucleic acids comprising a nucleotide sequence with at least 97%, at 
least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide sequence identity to a 
nucleotide sequence selected from the group consisting of one of the sequences of SEQ ID NOS. 1- 
6213, fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides thereof, and the sequences complementary thereto. The preceding methods 
may also be used to isolate homologous coding nucleic acids or homologous antisense nucleic acids 
comprising a nucleotide sequence with at least 97%, at least 95%, at least 90%, at least 85%, at 
least 80%, or at least 70% nucleotide sequence identity to a nucleotide sequence selected from the 
group consisting of one of the nucleotide sequences of SEQ ID NOS.: 6214-42397, fragments 
comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive 
nucleotides thereof, and the sequences complementary thereto. Identity may be measured using. 
BLASTN version 2.0 with the default parameters. (Altschul, S.F. et al. Gapped BLAST and PSI- 
BLAST: A New Generation of Protein Database Search Programs, Nucleic Acid Res. 25: 3389- 
3402 (1997). For example, the homologous polynucleotides may comprise a coding sequence 
which is a naturally occurring allelic variant of one of the coding sequences described herein. Such 
allelic variants may have a substitution, deletion or addition of one or more nucleotides when 
compared to the nucleic acids of SEQ ID NOs: 1-6213, SEQ ID NOS.: 6214-42397 or the 
nucleotide sequences complementary thereto. 

Additionally, the above procedures may be used to isolate homologous coding nucleic acids 
which encode polypeptides having at least 99%, 95%, at least 90%, at least 85%, at least 80%, at 
least 70%, at least 60%, at least 50%, at least 40% or at least 25% amino acid identity or similarity 
to a polypeptide comprising the sequence of one of SEQ ID NOs: 42398-78581 or to a polypeptpide 
whose expression is inhibited by a nucleic acid of one of SEQ ID NOs: 1-6213 or fragments 
comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino acids ihereof 
as determined using the FASTA version 3.0t78 algorithm with the default parameters. 
Alternatively, protein identity or similarity may be identified using BLASTP with the default 
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parameters, BLASTX with the default parameters, or TBLASTN with the default parameters. 
(Altschul, S J. et al. Gapped BLAST and PSI-BLAST: A New Generation of Protein Database 
Search Programs, Nucleic Acid Res. 25: 3389-3402 (1997). 

Alternatively, homologous coding nucleic acids, homologous antisense nucleic acids or 
5 homologous polypeptides may be identified by searching a database to identify sequences having a . 
desired level of nucleotide or amino acid sequence homology to a nucleic acid or polypeptide 
involved in proliferation or an antisense nucleic acid to a nucleic acid involved in microbial 
prohferation. A variety of such databases are available to those skilled in the art, including 
GenBank and GenSeq. In some embodiments, the databases are screened to identify nucleic acids 
10 with at least 97%, at least 95%, at least 90%, at least 85%, at least 80%, or at least 70% nucleotide 
sequence identity to a nucleic acid required for proliferation, an antisense nucleic acid which 
inhibits proliferation, or a portion of a nucleic acid required for proliferation or a portion of an 
antisense nucleic acid which inhibits proliferation. For example, homologous coding sequences 
may be identified by using a database to identify nucleic acids homologous to one of SEQ ID Nos. 
15 1-6213, homologous to fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 
200, 300, 400, or 500 consecutive nucleotides thereof, nucleic acids homologous to one of SEQ ID 
NOS.: 6214-42397, homologous to fragments comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 
100, 150, 200, 300, 400, or 500 consecutive nucleotides of one of SEQ ID NOS.: 6214-42397, 
nucleic acids homologous to one of SEQ ID Nos. 1-6213, homologous to fragments comprising at 
20 least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides thereof 
or nucleic acids homologous to the sequences complementary to any of the preceding nucleic acids. 
In other embodiments, the databases are screened to identify polypeptides having at least 99%, 
95%, at least 90%, at least 85%, at least 80%, at least 70%, at least 60%, at least 50%, at least 40% 
or at least 25% amino acid sequence identity or similarity to a polypeptide involved in proliferation 
25 or a portion thereof. For example, the database may be screened to identify polypeptides 
homologous to a polypeptide comprising one of SEQ ID NOs: 42398-78581, a polypeptide whose 
expression is inhibited by a nucleic acid of one of SEQ ID NOs: 1-6213 or homologous to 
fragments comprising at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, or 150 consecutive amino 
acids of any of the preceding polypeptides. In some embodiments, the database may be screened to 
30 identify homologous coding nucleic acids, homologous antisense nucleic acids or homologous 
polypeptides from cells or microorganisms other than the Escherichia coli, Staphylococcus aureus, 
Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aemginosa, Salmonella typhimurium, 
Acinelobacter baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
35 jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
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Mycobacterium leprae, Mycobacterium tuberculosis. Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multodda, Proteus 
mirabitts, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis. Staphylococcus haemolyticus. Streptococcus mutans, Streptococcus 
5 pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis species from which they were obtained. For example the database may 
be screened to identity homologous coding nucleic acids, homologous antisense nucleic acids or 
homologous polypeptides from microorganisms such as Acinetobacter baumannii, Anaplasma 
marginale, Aspergillus fumigatus. Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, 

10 Borrelia burgdorferi, Burkholderia cepacia, Burkholderia jungorum, Burkholderia mallei, 
Campylobacter jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), 
Candida tropicalis, Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr 
(also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia 
trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium 

15 perfringens, Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, 
Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, 
Haemophilus influenzae, Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 

20 genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia 
asteroides, Pasteurella haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus 
mirabilis, Proteus vulgaris, Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis. Salmonella enterica, Salmonella paratyphi, 
Salmonella typhi. Salmonella typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, 

25 Shigella sonnei. Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 
Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma urealyticum. Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulniflcans, Yersinia 
enterocolitica, Yersinia pestis or any species falling within the genera of any of the above species, 
including coagulase negative Staphylococcus . In some embodiments, the homologous coding 

30 nucleic acids, homologous antisense nucleic acids, or homologous polypeptides are from an 
organism other than E. coli. 

In another embodiment, gene expression arrays and microarrays can be employed. Gne 
expression arrays are high density arrays of DNA samples deposited at specific locations on a glass 
chip, nylon membrane, or the like. Such arrays can be used by researchers to quantify relative gene 

35 expression under different conditions. Gene expression arrays are used by researchers to help 
identify optimal drug targets, profile new compounds, and determine disease pathways. An 
example of this technology is found in U.S. Patent No. 5,807,522. 
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It is possible to study the expression of all genes in the genome of a particular microbial 
organism using a single array. For example, the arrays may consist of 12 x 24 cm nylon filters 
containing PCR products corresponding to ORPs from Esclierichia coli, Staphylococcus aureus, 
Enterococcusfaecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
5 Acinetobacter baumannii. Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fimgorum. Burlcholderia mallei, Campylobacter 
jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum. Clostridium dijpcile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
10 monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis. 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium. Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis. Staphylococcus haemolyticus. Streptococcus mutans, Streptococcus 
15 pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis (including the nucleic acids of SEQ ID NOs.: 6214-42397) . 10 ngs of 
each PCR product are spotted every 1.5 mm on the filter. Single stranded labeled cDNAs are 
prepared for hybridization to the array (no second strand synthesis or amplification step is done) 
and placed in contact with the filter. Thus the labeled cDNAs are of "antisense" orientation. 
20 Quantitative analysis is done by phosphorimager. 

Hybridization of cDNA made from a sample of total cell mRNA to such an array followed 
by detection of binding by one or more of various techniques known to those in the art results in a 
signal at each location on the array to which cDNA hybridized. The intensity of the hybridization 
signal obtained at each location in the array thus reflects the amount of mRNA for that specific 
25 gene that was present in the sample. Comparing the results obtained for mRNA isolated from cells 
grown under different conditions thus allows for a comparison of the relative amount of expression 
of each individual gene during growth under the different conditions. 

Gene expression arrays may be used to analyze the total mRNA expression partem at 
various time points after induction of an antisense nucleic acid complementary to a proliferation- 
30 required gene. Analysis of the expression pattern indicated by hybridization to the array provides 
information on other genes whose expression is influenced by antisense expression. For example, if 
the antisense is complementary to a gene for ribosomal protein L7/L12 in the 50S subunit, levels of 
other mRNAs may be observed to increase, decrease or stay the same following expression of 
antisense to the L7/L12 gene. If the antisense is complementary to a different SOS subunit 
35 ribosomal protein mRNA (e.g. L25), a different mRNA expression pattern may result Thus, the 
mRNA expression pattern observed following expression of an antisense nucleic acid comprising a 
nucleotide sequence complementary to a proliferation required gene may identify other 
proliferation-required nucleic acids. In addition, the mRNA expression patterns observed when the 
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bacteria are exposed to candidate drug compounds or known antibiotics may be compared to those 
observed with antisense nucleic acids comprising a nucleotide sequence complementary to a 
proliferation-required nucleic acid. If the mENA expression pattern observed with the candidate 
drug compound is similar to that observed with the antisense nucleic acid, the drug compound may 
5 be a promising therapeutic candidate. Thus, the assay would be useful in assisting in the selection 
of promising candidate drug compounds for use in drug development. 

In cases where the source of nucleic acid deposited on the array and the source of the 
nucleic acid being hybridized to the array are from two different cells or microorganisms, gene 
expression arrays can identify homologous nucleic acids in the two cells or microorganisms. 

10 The present invention also contemplates additional methods for screening other 

microorganisms for proliferation-required genes. In one aspect of this embodiment, an antisense 
nucleic acid comprising a nucleotide sequence complementary to the proliferation-required sequences 
from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 

15 Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorwn, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 

20 catarrlialis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae. Neisseria gonorrhoeae. Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
haemolyticus. Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 

25 Treponema pallidum, Ureaplasma urealyticum. Vibrio cholerae or Yersinia pestis, or a portion 
thereof, is transcribed in an antisense orientation in such a way as to alter the level or activity of a 
nucleic acid required for proliferation of an autologous or heterologous cell or microorganism. For 
example, the antisense nucleic acid may be a homologous antisense nucleic acid such as an antisense 
nucleic acid homologous to the nucleotide sequence complementary to one of SEQ ID NOs.: 6214- 

30 42397, an antisense nucleic acid comprising a nucleotide sequence homologous to one of SEQ ID 
Nos.: 1-6213, or an antisense nucleic acid comprising a nucleotide sequence complementary to a 
portion of any of the preceding nucleic acids. The cell or microorganism transcribing the homologous 
antisense nucleic acid may be used in a cell-based assay, such as those described herein, to identify 
candidate antibiotic compounds. In another embodiment, the conserved portions of nucleotide 

35 sequences identified as proliferation-required can be used to generate degenerate primers for use in the 
polymerase chain reaction (PCR). The PCR technique is well known in the art. The successful 
production of a PCR product using degenerate primers generated from the nucleotide sequences 
identified herein indicates the presence of a homologous gene sequence in the species being screened. 
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This homologous gene is then isolated, expressed, and used as a target for candidate antibiotic 
compounds. In another aspect of this embodiment, the homologous gene (for example a homologous 
coding nucleic acid) thus identified, or a portion thereof, is transcribed in an autologous cell or 
microorganism or in a heterologous cell or microorganism in an antisense orientation in such a way as 
5 to alter the level or activity of a homologous gene required for proliferation in the autologous or 
heterologous cell or microorganism. Alternatively, a homologous antisense nucleic acid may be 
transcribed in an autologous or heterologous cell or microorganism in such a way as to alter the level or 
activity of a gene product required for proliferation in the autologous or heterologous cell or 
microorganism. 

10 The nucleic acids homologous to the genes required for the proliferation of Escherichia 

coli. Staphylococcus aureus. Enterococcus faecalis, Klebsiella pneumoniae. Pseudomonas 
aeruginosa. Salmonella typhimurium. Acinetobacter baumannii, Bacillus anthracis. Bacteroides 
fragilis, Bordetella pertussis. Borrelia burgdorferi. Burkholderia cepacia. Burkholderia fungorum. 
Burkholderia mallei. Campylobacter jejuni. Chlamydia pneumoniae. Chlamydia trachomatis. 
15 Clostridium acetobutylicum. Clostridium boiulinum. Clostridium difficile. Corynebacterium 
diptheriae, Enterobacter cloacae. Enterococcus faecium, Haemophilus influenzae. Helicobacter 
pylori. Legionella pneumophila. Listeria monocytogenes. Moraxella catarrhalis. Mycobacterium 
avium. Mycobacterium bovis, Mycobacterium leprae. Mycobacterium tuberculosis. Mycoplasma 
genitalium, Mycoplasma pneumoniae. Neisseria gonorrhoeae. Neisseria meningitidis. Pasteurella 
20 multocida. Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae. Salmonella paratyphi. 
Salmonella typhi. Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans. Streptococcus pneumoniae, Streptococcus pyogenes. Treponema pallidum, Ureaplasma 
urealyticum. Vibrio cholerae or Yersinia pestis or the sequences complementary thereto may be 
used to identify homologous coding nucleic acids or homologous antisense nucleic acids from cells 
25 or microorganisms other than Escherichia coli. Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, BurMwlderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia tracliomatis, Clostridium acetobutylicum. Clostridium 
30 botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
35 mirabilis. Pseudomonas putida, Pseudomonas syringae. Salmonella paratyphi. Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus. Streptococcus mutans. Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis to inhibit the proliferation of cells or microorganisms other than 
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Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anlhracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkliolderia cepacia, 
Burkholderia fimgorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 
5 Chlamydia trachomatis, Clostridium acetobutylicwn, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 

10 meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
haetnolyticus. Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma urealyticum. Vibrio cholerae or Yersinia pestis by inhibiting the 
activity or reducing the amount of the identified homologous coding nucleic acid or homologous 

15 polypeptide in the cell or microorganism other than Escherichia coli, Staphylococcus aureus, 
Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
Acinetobacter baumannii, Bacillus anthracis, Bacteroides fi-agilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia Jungorum, Burkholderia mallei, Campylobacter 
jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 

20 botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 

25 mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus liaemolyticus. Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis or to identify compounds which inhibit the growth of cells or 
microorganisms other than Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 

30 Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia jungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae. Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 

35 faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
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mirabilis, Pseudomonas putida, Pseudomonas syringae. Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis as described below. For example, the nucleic acids homologous to 
5 proliferation-required genes from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
BurUwlderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae. Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
10 botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae. Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis. Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
15 mirabilis. Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi. Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum. Vibrio 
cholerae or Yersinia pestis or the sequences complementary thereto may be used to identify 
compounds which inhibit the growth of Acinetobacter baumannii, Anaplasma marginale, 
20 Aspergillus fiimigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii. Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis. Chlamydia pneumoniae, Chlamydia trachomatis, 
25 Clostridium acetobutylicum, Clostridium botulinum. Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
30 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori. 
Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi, Salmonella typhi, Salmonella 
35 typhimurium. Sliigella boydii. Shigella dysenteriae, Shigella flexneri. Shigella sonnei. 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahemolyticus. Vibrio vulnificans. Yersinia enterocolitica, 
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Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the nucleic acids homologous to proliferation-required 
sequences from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, 
5 Bacillus anthracis, Bacter aides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burlcholderia 
cepacia, Burkholderia jungorum, Burlcholderia mallei, Campylobacter jejuni, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum. Clostridium botulinum, 
Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, 
Haemophilus influenzae, Helicobacter pylon. Legionella pneumophila, Listeria monocytogenes, 
10 Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, 
Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria 
gonorrhoeae. Neisseria meningitidis, Pasteurella multocida, Proteus mirabilis. Pseudomonas 
putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus 
epidermidis, Staphylococcus haemofyticus, Streptococcus mutans, Streptococcus pneumoniae, 
15 Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or 
Yersinia pestis (including nucleic acids homologous to one of SEQ ID NOs.: 6214-42397) or the 
sequences complementary thereto (including nucleic acids homologous to one of SEQ ID NOs.: 1- 
6213) are used to identify proliferation-required sequences in an organism other than E. coli. 

In another embodiment of the present invention, antisense nucleic acids complementary to the 
20 sequences identified as required for proliferation or portions thereof (including antisense nucleic acids 
comprising a nucleotide sequence complementary to one of SEQ ID NOs.: 6214-42397 or portions 
thereof, such as the nucleic acids of SEQ ID NOs.: 1-6213) are transferred to vectors capable of 
function within a species other than the species from which the sequences were obtained. For 
example, the vector may be functional in Acinetobacter baumannii, Anaplasma marginale, 
25 Aspergillus fitmigatus, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia Jungorum, Burklwlderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliennondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis. Chlamydia pneumoniae, Chlamydia trachomatis, 
30 Clostridium acetobutylicum, Clostridium botulinum. Clostridium difficile, Clostridium perfring&is, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
35 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
liaemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
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Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi. Salmonella 
typhimurium, Shigella boydii. Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus. Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes. Treponema pallidum, Ureaplasma 

5 urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica. 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the vector may be functional in an organism other than E. 
coli. As would be appreciated by one of ordinary skill in the art, vectors may contain certain 
elements that are species specific. These elements can include promoter sequences, operator 

10 sequences, repressor genes, origins of replication, ribosomal binding sequences, termination 
sequences, and others. To use the antisense nucleic acids, one of ordinary skill in the art would 
know to use standard molecular biology techniques to isolate vectors containing the sequences of 
interest from cultured bacterial cells, isolate and purify those sequences, and subclone those 
sequences into a vector adapted for use in the species of bacteria to be screened. 

1 5 Vectors for a variety of other species are known in the art For example, numerous vectors 

which function in E. coli are known in the art. Also, Pla et al. have reported an expression vector 
that is functional in a number of relevant hosts including: Salmonella typhimurium, Pseudomonas 
putida, and Pseudomonas aeruginosa. J. Bacteriol. 172(8):4448-55 (1990). Brunschwig and 
Darzins (Gene (1992) 1 1 1:35-4, described a shuttle expression vector for Pseudomonas aeruginosa. 

20 Vectors useful for the production of stabilized mRNA having an increased lifetime (including 
antisense RNA) in Gram negative organisms are described in U.S. Provisional Patent Application 
Serial Number 60/343,512, filed December 21, 2001. Similarly many examples exist of expression 
vectors that are freely transferable among various Gram positive microorganisms. Expression 
vectors for Enterococcus faecalis may be engineered by incorporating suitable promoters into a 

25 pAK80 backbone (Israelsen, H., S. M. Madsen, A. Vrang, E. B. Hansen and E. Johansen. 1995. 
Appl. Environ. Microbiol. 61:2540-2547. A number of vectors useful for nucleic acid expression 
(including antisense nucleic acid expression) in Enterococcus faecalis, Staphylococcus areus as 
well as other Gram positive organisms are described in U.S. Patent Application Serial Number 
10/032,393, filed December 21, 2001. 

30 Following the subcloning of the antisense nucleic acids complementary to proliferation- 

required sequences from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burlcholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 

35 Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila. Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
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Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae. Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi. Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
5 pneumoniae. Streptococcus pyogenes, Treponema pallidu?n, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis or portions thereof into a vector functional in a second cell or 
microorganism of interest (i.e. a cell or microorganism other than the one from which the identified 
nucleic acids were obtained), the antisense nucleic acids are conditionally transcribed to test for 
bacterial growth inhibition. The nucleotide sequences of the nucleic acids from Escherichia coli, 
10 Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, 
Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorwn, 
Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
15 diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila. Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
20 Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae or Yersinia pestis that, when transcribed, inhibit growth of the second 
cell or microorganism are compared to the known genomic sequence of the second cell or 
microorganism to identify the homologous gene from the second organism. If the homologous 
25 sequence from the second cell or microorganism is not known, it may be identified and isolated by 
hybridization to the proliferation-required Escherichia coli, Staphylococcus aureus, Enterococcus 
faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
30 Chlamydia pneumoniae. Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
35 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi. Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus. Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
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cholerae or Yersinia pestis sequence of interest or by amplification using PCR primers based on the 
proliferation-required nucleotide sequence of interest as described above. In this way, sequences 
which may be required for the proliferation of the second cell or microorganism may be identified. 
For example, the second microorganism may be Acinetobacter baumannii, Anaplasma marginale, 
5 Aspergillus fumigatus. Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burklwlderia cepacia, Burkholderia fungorum, Burkliolderia mallei, Campylobacter 
jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondii, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis. Chlamydia pneumoniae, Chlamydia trachomatis, 
10 Clostridium acetobutylicum, Clostridiwn botulinum, Clostridium difficile, Clostridium perfringens, 
Coccidioides immitis, Corynebacterium diptheriae, Cryptococcus neofonnans, Enterobacter 
cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
15 Mycobacterium leprae. Mycobacterium tuberculosis. Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis. Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enlerica, Salmonella paratyphi, Salmonella typhi, Salmonella 
20 typhimurium, Shigella boydii. Shigella dysenteriae, Shigella flexneri. Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidennidis, Staphylococcus haemolyticus. Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae. Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
25 embodiments of the present invention, the second microorganism is an organism other man E. coli. 

The homologous nucleic acid sequences from the second cell or microorganism which are 
identified as described above may then be operably linked to a promoter, such as an inducible 
promoter, in an annsense orientation and introduced into the second cell or microorganism. The 
techniques described herein for identifying Escherichia coli, Staphylococcus aureus, Enterococcus 
30 faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkliolderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae. Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridiwn difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
35 faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium. Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
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mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutatis, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis genes required for proliferation may thus be employed to determine 
5 whether the identified nucleotide sequences from a second cell or microorganism inhibit the 
proliferation of the second cell or microorganism. For example, the second microorganism may be 
Acinetobacter baumannii, Anaplasma marginale, Aspergillus fitmigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burklwlderia cepacia, 
Burkholderia fimgorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
10 glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis. Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
15 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulation, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium. Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, NocaraHa asteroides, Pasteurella 
20 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae. Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimuriwn, Shigella boydii. Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
25 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae. Vibrio parahaemolyticus. Vibrio vulnificans. Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the second microorganism may be an organism other than E. 
coli. 

30 Antisense nucleic acids required for the proliferation of microorganisms other than 

Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimuriwn, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni. Chlamydia pneumoniae, 

35 Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
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tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, StapJtylococcus epidermidis, Staphylococcus 
haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma urealyticum. Vibrio cholerae or Yersinia pestis or the genes 
corresponding thereto, may also be hybridized to a raicroarray containing the Escherichia coli, 
Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Salmonella typhimurium, Acinetobacter baumannii. Bacillus anthracis. Bacteroides fragilis, 
Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, 
Burkholderia mallei, Campylobacter jejuni. Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile. Corynebacterium 
dipiheriae. Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhal, Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae. Mycobacterium tuberculosis, Mycoplasma 
15 genitalium. Mycoplasma pneumoniae, Neisseria gonorrhoeae. Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi. 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans. Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae or Yersinia pestis (including the nucleic acids of SEQ ID NOs.: 6214- 
20 42397) to gauge the homology between the Escherichia coli, Staphylococcus aureus, Enterococcus 
faecalis, Klebsiella pneumoniae. Pseudomonas aeruginosa. Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis. Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 
Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
25 botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae. Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrlialis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis. Mycoplasma genitalium. Mycoplasma 
pneumoniae. Neisseria gonorrhoeae. Neisseria meningitidis, Pasteurella multocida, Proteus 
30 mirabilis, Pseudomonas putida. Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus. Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 
cholerae or Yersinia pestis sequences and the proliferation-required nucleic acids from other cells 
or microorganisms. For example, the proliferation-required nucleic acid may be from 
35 Acinetobacter baumannii, Anaplasma marginale, Aspergillus fitmigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
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guilliermondii, Candida kmsei, Candida kejyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium dfficile. Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterohacter cloacae, Enterococcus 
5 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
10 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi. Salmonella 
typhimurium, Sliigella boydii, Shigella dysenteriae, Shigella Jlexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
15 pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
ureatyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 
embodiments of the present invention, the proliferation-required nucleotide sequences from. 
Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
20 Pseudomonas aeruginosa. Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 
Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterohacter cloacae, Enterococcus faecium, Haemophilus 
25 influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae. Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
30 haemolyticus. Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma ureatyticum, Vibrio cholerae or Yersinia pestis or homologous 
nucleic acids are used to identify proliferation-required sequences in an organism other than E. coli. 
In some embodiments of the present invention, the proliferation-required sequences may be from an 
organism other than E. coli. The proliferation-required nucleic acids from a cell or microorganism 
35 other than Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides jragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter' jejuni. Chlamydia pneumoniae, 
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Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile. 
Corynebacterium diptheriae, Enterobacter cloacae. Enterococcus faecium. Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis, Mycoplasma genitalium. Mycoplasma pneumoniae, Neisseria gonorrhoeae. Neisseria 
meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida. Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidennidis, Staphylococcus 
haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum. Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis may be 
10 hybridized to the array under a variety of conditions which permit hybridization to occur when the 
probe has different levels of homology to the nucleotide sequence on the microarray. This would 
provide an indication of homology across the cells or microorganisms as well as clues to other 
possible essential genes in these cells or microorganisms. 

In some embodiments of the present invention, the essential gene products described herein 
15 are used in methods of identifying a target on which a compound that inhibits cellular proliferation 
acts. Such methods are described in the U.S. Patent Application entitled METHODS FOR 
IDENTIFYING THE TARGET OF A COMPOUND WHICH INHIBITS CELLULAR 
PROLIFERATION, filed February 8, 2002. As employed herein, some embodiments of methods 
used to identify a target on which a compound that inhibits cellular proliferation acts utilize 
20 collections or cultures of strains comprising strains which either overexpress a different gene 
product which is required for cellular proliferation (such as the gene products described herein) or 
underexpress a different gene product (such as the. gene products described herein) which is 
required for cellular proliferation (i.e. at least some of the strains in the culture overexpress or 
underexpress a gene product required for cellular proliferation). In some embodiments, the present 
25 invention uses collections or cultures of strains comprising both strains which overexpress gene 
products required for cellular proliferation and strains which underexpress the same gene products 
required for cellular proliferation. Preferably, each of the strains present in the culture or collection 
either overexpresses or underexpresses a different gene product which is required for cellular 
proliferation (i.e. all of the strains in the culture overexpress or underexpress a gene product 
30 required for cellular proliferation). However, in some embodiments, the culture or collection may 
include one or more strains which do not overexpress or underexpress a gene product which is 
required for proliferation. The gene product which is overexpressed or underexpressed in each 
strain may be any gene product which is required for cellular prolifereation, including a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
35 selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 
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antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

As used herein the term "culture" refers to a plurality of strains growing in a single aliquot 
of a liquid growth medium and the term "collection" refers to a plurality of strains each of which is 
5 growing in a separate aliquot of liquid growth medium or a different location on a solid growth 
medium. 

In some embodiments, if desired, one or more of the strains in the culture or collection of 
strains may overexpress or underexpress more than one gene product described herein which is 
required for cellular proliferation. In this embodiment, the gene products which are overexpressed 

10 or underexpressed in one or more of the strains may be functionally related or functionally 
unrelated. This may facilitate the identification of compounds when two or more gene products 
share similar functions in the cell or where the cell has multiple biochemical pathways which lead 
to a particular end product. 

Alternatively, if the gene product described herein to be overexpressed or underexpressed is 

1 5 encoded by a gene which is part of an operon containing a plurality of genes, the desired gene may 
be overexpressed or underexpressed while the remaining genes in the operon are expressed at levels 
where they do not impact the ability of the cell to grow in the presence of a particular compound. 
For example, the desired gene may be placed under the control of a regulatable promoter, a 
transcriptional terminator may be placed 3' of the desired gene and a promoter, preferably a 

20 constitutive promoter, may be placed 3' of the transcriptional terminator and 5' of the rernaming 
genes in the operon. 

In some embodiments, the culture or collection of strains may comprise a strain which 
overexpresses or underexpresses a gene product whose activity or level is inhibited by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213. 

25 In some embodiments, the culture or collection of strains may comprise strains which in aggregate 
overexpress or underexpress at least two gene products whose activity or level is inhibited by a 
nucleic acid selected from the group consisting of SEQ ID NOS.: 1-6213, at least 10 gene products 
whose activity or level is inhibited by a nucleic acid selected from the group consisting of SEQ ID 
NOS.: 1-6213, at least 20 gene products whose activity or level is inhibited by a nucleic acid 

30 selected from the group consisting of SEQ ID NOS.: 1-6213, at least 30 gene products whose 
activity or level is inhibited by a nucleic acid selected from the group consisting of SEQ ID NOS.: 
1-6213, at least 50 gene products whose activity or level is inhibited by a nucleic acid selected from 
the group consisting of SEQ ID NOS.: 1-6213, at least 100 gene products whose activity or level is 
inhibited by a nucleic acid selected from the group consisting of SEQ ID NOS.: 1-6213, at least 300 

35 gene products whose activity or level is inhibited by a nucleic acid selected from the group 
consisting of SEQ ID NOS.: 1-6213 or more than 300 gene products whose activity or level is 
inhibited by a nucleic acid selected from the group consisting of SEQ ID NOS.: 1-6213, wherein 
each strain in the culture or collection of strains overexpresses or underexpresses a single gene 
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product whose activity or level is inhibited by a nucleic acid selected from the group consisting of 
SEQ ID NOs. 1-6213. Alternatively, if desired, one or more of the strains in the culture or 
collection of strains may overexpress or underexpress more than one gene product whose activity or 
level is inhibited by a nucleic acid selected from the group consisting of SEQ ID NOs. 1-6213. 

In other embodiments, the culture or collection of strains may comprise a strain which 
overexpresses or underexpresses a gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 6214-42397. In some embodiments, 
the culture or collection of strains may comprise strains which in aggregate overexpress or 
underexpress at least two gene products encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 6214^2397, at least 10 gene 
products encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 6214-42397, at least 20 gene products encoded by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214-42397, 
at least 30 gene products encoded by a nucleic acid comprising a nucleotide sequence selected from 
15 the group consisting of SEQ ID NOs.: 6214-42397, at least 50 gene products encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, at least 100 gene products encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 6214^2397, at least 300 gene products 
encoded by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
20 SEQ ID NOs.: 6214-42397 or more than 300 gene products encoded by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214-42397, wherein 
each strain in the culture or collection of strains overexpresses or underexpresses a single gene 
product encoded by a nucleic acid selected from the group consisting of SEQ ID NOs. 6214-42397. 
Alternatively, if desired, one or more strains in the culture or collection of strains may overexpress 
25 or underexpress more than one gene product encoded by a nucleic acid selected from the group 
consisting of SEQ ID NOs. 6214-42397. 

In some embodiments the culture or collection of strains comprises a strain in which a gene 
product comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581 is overexpressed or underexpressed. In some embodiments, the culture or collection 
30 of strains may comprise strains which in aggregate overexpress or underexpress at least two gene 
products comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581, at least 10 gene products comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581, at least 20 gene products comprising an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42938-78581, at least 30 gene 
35 products comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581, at least 50 gene products comprising an amino acid sequence selected from the group 
consisting of SEQ ID NOs.: 42938-78581, at least 100 gene products comprising an amino acid 
sequence selected from the group consisting of SEQ ID NOs.: 42938-78581, at least 300 gene 
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products comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 
42938-78581 or more than 300 gene products comprising an amino acid sequence selected from the 
group consisting of SEQ ID NOs.: 42938-78581, wherein each strain in the culture or collection of 
strains overexpresses or underexpresses a single gene product selected from the group consisting of 
5 SEQ ID NOs. 42938-78581. Alternatively, if desired one or more of the strains in the culture or 
collection of strains may overexpress or underexpress more than one gene product selected from the 
group consisting of SEQ ID NOs. 42938-78581. 

In other embodiments, the culture or collection of strains comprises a strain in which at 
least one of the gene products encoded by a homologous coding nucleic acid as defined above is 
10 overexpressed or underexpressed. In some embodiments, the culture or collection of strains may 
comprise strains which in aggregate overexpress or underexpress at least 2, at least 10, at least 20, 
at least 30, at least 50, at least 100, at least 300 or more than 300 gene products encoded by a 
homologous coding nucleic acid as defined above. If desired the culture or collection of strains 
may comprise one or more strains which overexpress or underexpress more than one gene product 
15 encoded by a homologous coding nucleic acid. In further embodiments, the culture or collection of 
strains comprises a strain in which at least one, at least 10, at least 20, at least 30, at least 50, at least 
100, at least 300 or more than 300 homologous polypeptides as denned above is overexpressed or 
underexpressed. If desired the culture or collection of strains may comprise one or more strains 
which overexpress or underexpress more than one homologous polypeptide. 
20 For example, in some embodiments, the culture or collection of strains comprises a strain in 

which at least one gene product selected from the group consisting of a gene product having at least 
70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a gene product whose expression is inhibited by an antisense nucleic acid comprising 
a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
25 encoded by a nucleic acid having at least 70% nucleotide sequence identity as determined using 
BLASTN version 2.0 with the default parameters to a nucleic acid encoding a gene product whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid 
identity as determined using FASTA version 3.0t78 with the default parameters to a gene product 
30 whose expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid vhicb hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic 
acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group 
35 consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose activity 
may be complemented by the gene product whose activity is inhibited by a nucleic acid comprising 
a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213 is overexpressed 
or underexpressed, wherein each strain overexpresses or underexpresses one gene product In some 
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embodiments, the culture or collection of strains may comprise strains in which in aggregate at least 
2, at least 10, at least 20, at least 30, at least 50, at least 100, at least 300, or more than 300 gene 
products selected from the group consisting of a gene product having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to a gene 
5 product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ED NOs.: 1-6213, a gene product encoded by a 
nucleic acid having at least 70% nucleotide sequence identity as determined using BLASTN 
version 2.0 with the default parameters to a nucleic acid encoding a gene product whose expression 
is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from the group 
10 consisting of SEQ ID NOs: 1-6213, a gene product having at least 25% amino acid identity as 
determined using FASTA version 3.0t78 with the default parameters to a gene F oduct whose 
expression is inhibited by an antisense nucleic acid comprising a nucleotide sequence selected from 
the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
15 SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a nucleic acid which 
hybridizes to a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose activity may be 
complemented by the gene product whose activity is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213 is overexposed 
20 or underexpressed, wherein each strain overexpresses or underexpresses one gene product. 

If desired, one or more of the strains in the culture or collection of strains may overexpress 
or underexpress more than one gene product selected from the group consisting of a gene product 
having at least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the 
default parameters to a gene product whose expression is inhibited by an antisense nucleic acid 
25 comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a 
gene product encoded by a nucleic acid having at least 70% nucleotide sequence identity as 
determined using BLASTN version 2.0 with the default parameters to a nucleic acid encoding a 
gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs: 1-6213, a gene product having at least 
30 25% amino acid identity as determined using FASTA version 3.0t78 with the default parameters to 
a gene product whose expression is inhibited by an antisense nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under stringent conditions, a gene product encoded by a 
35 nucleic acid which hybridizes to a nucleic acid comprising a nucleotide sequence selected from the 
group consisting of SEQ ID NOs.: 1-6213 under moderate conditions, and a gene product whose 
activity may be complemented by the gene product whose activity is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs: 1-6213. 
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In further embodiments, the culture or collection of strains comprises a strain in wrucn ax 
least one gene product encoded by a nucleic acid comprising a nucleotide sequence selected from 
the group consisting of a nucleic acid comprising a nucleic acid having at least 70% nucleotide 
sequence identity as determined using BLASTN version 2.0 with the default parameters to a 
5 nucleotide sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic 
acid comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid comprising 
a nucleotide sequence which hybridizes to a nucleotide sequence selected from the group consisting 
of SEQ ID NOS.: 6214-42397 under moderate conditions is overexpressed or underexpressed, 

10 wherein each strain overexpresses or underexpresses one gene product. In some embodiments, the 
culture or collection of strains comprises a strain or a group of strains in which in aggregate at least 
2, at least 10, at least 20, at least 30, at least 50, at least 100, at least 300, or more than 300 gene 
products encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of a nucleic acid comprising a nucleic acid having at least 70% nucleotide sequence 

15 identity as determined using BLASTN version 2.0 with the default parameters to a nucleotide 
sequence selected from the group consisting of SEQ ID NOS.: 6214-42397, a nucleic acid 
comprising a nucleotide sequence which hybridizes to a sequence selected from the group 
consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic acid comprising 
a nucleotide sequence which hybridizes to a nucleotide sequence selected from the group consisting 

20 of SEQ ED NOS.: 6214-42397 under moderate conditions is overexpressed or underexpressed, 
wherein each strain overexpresses or underexpresses one gene product. 

If desired, one or more of the strains in the culture or collection of strains may overexpress 
or underexpress more than one gene product encoded by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of a nucleic acid comprising a nucleic acid having at 

25 least 70% nucleotide sequence identity as determined using BLASTN version 2.0 with the default 
parameters to a nucleotide sequence selected from the group consisting of SEQ ED NOS.: 6214- 
42397, a nucleic acid comprising a nucleotide sequence which hybridizes to a sequence selected 
from the group consisting of SEQ ID NOS.: 6214-42397 under stringent conditions, and a nucleic 
acid comprising a nucleotide sequence which hybridizes to a nucleotide sequence selected from the 

30 group consisting of SEQ ID NOS.: 6214-42397 under moderate conditions. 

In additional embodiments, the culture or collection of strains comprises a strain in which 
at least one gene product comprising a polypeptide selected from the group consisting of a 
polypeptide having at least 25% amino acid identity as determined using FASTA version 3.0t78 to 
a polypeptide selected from the group consisting of SEQ ED NOs.: 42938-78581 and a polypeptide 

35 whose activity may be complemented by a polypeptide selected from the group consisting of SEQ 
ID NOs: 42938-78581 is overexpressed or underexpressed, wherein each strain overexpresses or 
underexpresses one gene product. In some embodiments, the culture or collection of strains 
comprises a strain or a group of strains in which in aggregate at least 2, at least 10, at least 20, at 
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least 30, at least 50, at least 100, at least 300, or more than 300 gene products comprising a 
polypeptide selected from the group consisting of a polypeptide having at least 25% amino acid 
identity as determined using FASTA version 3.0178 to a polypeptide selected from the group 
consisting of SEQ ID NOs.: 42938-78581 and a polypeptide whose activity may be complemented 
by a polypeptide selected from the group consisting of SEQ ID NOs: 42938-78581 is overexposed 
or underexpressed, wherein each strain overexpresses or underexpresses one gene product. 

If desired, one or more of the strains in the culture or collection of strains may overexpress 
or underexpress more than one polypeptide selected from the group consisting of a polypeptide 
having at least 25% amino acid identity as determined using FASTA version 3.0t78 to a 
polypeptide selected from the group consisting of SEQ ID NOs,. 42938-78581 and a polypeptide 
whose activity may be complemented by a polypeptide selected from the group consisting of SEQ 

ID NOs: 42938-78581. 

The methods of the present invention may be used to identify the targets of compounds 
which inhibit the proliferation of any desired cell or organism. In some embodiments, these 
15 methods are employed to identify the targets of compounds which inhibit the proliferation of 
bacteria, fungi, or protozoans. In further embodiments, these methods are employed to identify the 
targets of compounds which inhibit the growth of an organism selected from the group consisting of 
Acinetobacter baumarmii. Anaplasma marginale, Aspergillus fumigatus. Bacillus anthracis, 
Bacteroides fragilis. Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia. 
20 Burkholderia Jungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis. Chlamydia pneumoniae. Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
25 Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
30 pneumoniae, Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae. Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
35 Staphylococcus aureus, Staphylococcus epidennidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio paraliaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. 
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Overexpression may be obtained using a variety of techniques familiar to those skilled in 
the art For example, overexpression may be obtained by operably linking a gene encoding a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
5 acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 
antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, or a gene 
product comprising a homologous polypeptide to a promoter which transcribes a higher level of 

10 mRNA encoding or comprising the gene product than does a wild type cell. 

A variety of promoters may be used to overexpress the gene product described herein, 
including a gene product whose activity or level is inhibited by a nucleic acid comprising a 
nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product 
encoded by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 

15 SEQ ID NOs.: 6214-42397, a gene product comprising an amino acid sequence selected from the 
group consisting of SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited 
by a homologous antisense nucleic acid, a gene product encoded by a homologous coding nucleic 
acid, and a gene product comprising a homologous polypeptide. The promoters used to overexpress 
the gene product may be relatively strong promoters, promoters which possess a moderate level of 

20 activity, or relatively weak promoters and may be either constitutive or regulatable promoters. In . 
some embodiments, several strains, each of which overexpresses the gene product to a different 
extent, may be used in order to optimize the degree of overexpression of the gene product. 

In some embodiments, each of the gene products required for proliferation may be placed 
under the control of several different promoters of varying strengths to create several different 

25 strains which express the gene product at varying levels. The level of expression of the gene 
product in each of the strains is compared to that in wild type cells in order to identify a promoter 
which provides a desired level of expression relative to wild type cells (i.e. a desired level of 
overexpression or underexpression). The strain having the desired level of expression is then 
included in a culture or collection of strains to be contacted with a test compound as discussed 

30 below. Examples of suites of regulatable promoters having varying strengths that are useful for the 
expression of gene products at varying levels are described in U.S. Patent Application Serial 
Number 10/032,393, filed on December 21, 2002. 

The promoter is selected to be active in the type of cell in which the gene product is to be 
expressed. For example, for overexpression of the gene product in mammalian cells, the gene 

35 encoding the gene product may be operably linked to promoters such as the SV40 promoter, the 
metallotbionine promoter, the MMTV promoter, the RSV promoter, the tetP promoter, the 
adenovirus major late promoter or other promoters known to those skilled in the art. In yeast, the 
gene encoding the gene product may be operably linked to promoters such as the CYC1, ADHI, 
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ADIffl, GAL1, GAL10, PH05, PGK or other promoters used in the art. Similarly, in bacteria, me 
gene encoding the gene product may be operably linked to the , SP6, T3, trc promoter, lac 
promoter, temperature regulated lambda promoters, the Bacillus aprE and nprE promoters (U.S. 
Patent No. 5,387,521), the bacteriophage lambda P L and P R promoters (Renaut, et al., (1981) Gene 
5 15: 81) the trp promoter (Russell, et al., (1982) Gene 20: 23), the tac promoter (de Boer et al., 

(1983) Proc. Natl. Acad. Sci. USA 80: 21), B. subtilis alkaline protease promoter (Stahl et al, 

(1984) J. Bacteriol. 158, 411-418) alpha amylase promoter of B. subtilis (Yang et al., (1983) 
Nucleic Acids Res. 11, 237-249) or B. amyloliquefaciens (Tarkinen, et al, (1983) J. Biol. Chem. 
258, 1007-1013), the neutral protease promoter from B. subtilis (Yang et al, (1984) J. Bacteriol. 

10 16o', 15-21), T7 RNA polymerase promoter (Studier and Moffatt (1986) J Mol Biol. 189(1):113- 
30),' B. subtilis xyl promoter or mutant tetR promoter active in bacilli (Geissendorfer & Hfflen 
(1990) Appl. Microbiol. Biotechnol. 33:657-663), Staphylococcal enterotoxin D promoter (Zhang 
and Stewart (2000) J. Bacteriol. 182(8):2321-5), cap8 operon promoter from Staphylococcus aureus 
(Ouyang et al., (1999) J. Bacteriol. 181(8):2492-500), the lactococcal nisA promoter (Eichenbaum 
15 (1998) Appl Environ Microbiol. 64(8):2763-9), promoters from in Ackoleplasma laidlawii (Jarhede 
et al., (1995) Microbiology 141 ( Pt 9):2071-9), porA promoter of Neisseria meningitidis (Sawaya 
et al., (1999) Gene 233:49-57), the fbpA promoter of Neisseria gonorrhoeae (Fomg et al., (1997) J. 
Bacteriol. 179:3047-3052), Corynebacterium diphtheriae toxin gene promoter (Schmitt and Holmes 
(1994) J. Bacteriol. 176(4):1 141-9), the hasA operon promoter from Group A Streptococci (Alberti 
20 et al., (1998) Mol Microbiol 28(2):343-53), the rpoS promoter of Pseudomonas putida (Kojic and 
Venturi (2001) J. Bacteriol. 1 83:3712-3720), the Acinetobacter baumcomii phosphate regulated /?pfc 
gene promoter (Gavigan et al., Microbiology 145:2931-7 (1999)); the Acinetobacter baumamii 
adhCl promoter which is induced under iron limitation and repressed when the cells are cultured in 
the presence of free inorganic iron (Echenique et al., Microbiology 147:2805-15 (2001)); the flaB 
25 promoter of pGK12 active in Borrelia burgdorferi (Sartakova et al., Proc Natl Acad Sci USA. 
97(9):4850-5 (2000)); the use of Ptrc promoter results in strong inducer-dependent expression in 
Burkholderia spp (Santos et al, FEMS Microbiol Lett 195(l):91-6 (2001)); the iron regulated sodA 
promoter of Bordetella pertussis (Graeff-Wohlleben et al., J Bacteriol 179(7):21 94-201 (1997)); 
UV-inducible ben and uviAB promoters in Clostrdia spp (Gamier and. Cole Mol Microbiol 
30 2(5):607-14 (1988)); the heat-inducible clpB promoter of Campylobacter jejuni (Thies et al. Gene 
230(l):61-7 (1999)); promoters carrying bacteriophage CI operator sites in Klebsiella pneumoniae 
(Schoefield et al, J Bacteriol 183(23):6947-50 (2001)); the Proteus mirabilis ureR promoter (Poore 
et al, J Bacteriol 183(15):4526-35 (2001)); and Ihe heat-inducible groESL promoter in Listeria 
monocytogenes, and the IPTG inducible promoter in pLEXSBA (Krause et al, J. Mol. Biol. 274: 
35 365 (1997). In another embodiment, which may be useful in Staphylococcus aureus, the promoter 
is a novel inducible promoter system, XylT5, comprising a modified T5 promoter fused to the xylO 
operator from the xylA promoter of Staphylococcus aureus. This promoter is described in U.S. 
Patent Application Serial Number 10/032,393. In another embodiment the promoter may be a two- 
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component inducible promoter system in which the T7 RNA polymerase gene is lntegratetron-ine 
chromosome and is regulated by lac\JV5/ lacO (Brunschwig.E. and Darzins, A. 1992. Gene 
1 1 1:35-41 , and a T7 gene 10 promoter, which is transcribed by T7 RNA polymerase, is fused with a 
lacO operator. In another embodiment the promoter may be the promoters from the plasmids 
5 pEPEF3 or pEPEF14, which harbor xylose inducible promoters functional in E. faecalis, described 
in U.S. Patent Application Serial No. 10/032,393. Other promoters which may be used are familiar 
to those skilled in the art. In fungi, the gene encoding the gene product may be operably linked to 
the CaACTl promoter (Morschhauser, Mol. Gen. Genet. 257: 412-420 (1998), or other promoters 
familiar to those skilled in the art It will appreciated that other combinations of organisms and 

10 promoters may also be used in the present invention. 

In some embodiments, overexpression may be achieved by using homologous 
recombination to replace the natural promoter which drives expression of the proliferation-required 
genes described herein with a regulatable promoter. For example, the methods described in U.S. 
Patent Application 09/948,993 may be used to place the gene required for proliferation under the 

15 control of a regulatable promoter. Examples of gene products, which are encoded by genes that can 
be overexpressed by regulatable promoters introduced by such promoter replacement methods 
include a gene product whose activity or level is inhibited by a nucleic acid comprising a nucleotide 
sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a 
nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 

20 6214-42397, a gene product comprising an amino acid sequence selected from the group consisting 
of SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 
antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

Briefly, in some embodiments of these methods in which natural promoters are replaced by 

25 regulatable promoters, the cells may be haploid, such as bacterial cells. Regulatable promoters that 
are useful for promoter replacement in bacterial cells include, but are not limited to, the promoters 
described in U.S. Patent Application Serial Number 10/032,393 filed December 21, 2001. A linear 
promoter replacement cassette comprising a regulatable promoter flanked by nucleotide sequences 
having homology to the natural promoter is introduced into the cell. In some embodiments, the 

30 cassette also comprises a nucleotide sequence encoding a selectable marker or a marker whose 
expression is readily identified. The cassette may be a double stranded nucleic acid or a single 
stranded nucleic acid as described in U.S. Patent Application Serial Number 09/948,993. Upon 
homologous recombination, the natural promoter is replaced with the regulatable promoter, leaving 
the gene required for proliferation under the control of the regulatable promoter. Strains in which 

35 the gene required for proliferation is under control of the regulatable promoter are grown under 
conditions in which the regulatable promoter provides a level of the proliferation-required gene 
product which is above the level in a wild type cell. For example, the strains may be grown in the 
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presence of an inducer which induces expression from the regulatable promoter, or under conafflotis 
in which the action of a repressor on the regulatable promoter is reduced or eliminated. 

Alternatively, rather than replacing the native promoters of each of the genes encoding a 
proliferation-required gene product described herein with a single desired replacement promoter, a 
plurality of replacement promoters which provide desired expression levels for the gene products to 
be overexpressed or undepressed are used. The method is performed as described above except 
that rather than using a single labeled primer complementary to a nucleotide sequence within the 
single replacement promoter, a plurality of labeled primers complementary to suitable nucleotide 
sequences in the plurality of replacement promoters are used. 

Alternatively, in embodiments in which the level or activity of proliferation-required gene 
products described herein is reduced by transcribing an antisense nucleic acid complementary to at 
least a portion of the genes encoding such gene products, the strains may be designed such that the 
length of the nucleotide sequence encoding &e antisense nucleic acid is different for each gene. 
Amplification reactions are performed as described above using primers at each end of the gene 
encoding the antisense nucleic acid such that the amplification product corresponding to each gene 
has a unique length or a dye which allows it to be distinguished from other amplification products 
of the same length. Alternatively, the lengths of the nucleotide sequences encoding the antisense 
nucleic acids may not be unique for each gene, but the primers used in the amplification reaction 
may be selected such that the length of the amplification product corresponding to each gene is 
20 unique. 

In another embodiment, the native promoters may be replaced with promoters which 
include therein or adjacent thereto a unique nucleotide sequence which is distinct from that present 
in the other replacement promoters in the strains in the culture or collection of strains. In this 
embodiment, each promoter includes or has adjacent thereto a unique "tag" which may be used to 
25 identify strains which proliferate more rapidly or more slowly in the culture or collection of strains. 
The tag may be detected using hybridization based methods or amplification based methods, 
including the amplification method which generates amplification products having a unique size for 
each proliferation required gene described above. 

Alternatively, the native promoter which directs the transcription of the proliferation- 
30 required genes described herein may rendered regulatable by inserting a regulatory element into the 
chromosome of the cell via homologous recombination such that the regulatory element regulates 
the level of transcription from the promoter. Examples of gene products, which are encoded by 
genes that have promoters which can be rendered regulatable by regulatory elements inserted by 
such methods include a gene product whose activity or level is inhibited by a nucleic acid 
35 comprising a nucleotide sequence selected from the group consisting of SEQ ED NOs.: 1-6213, a 
gene product encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 6214-42397, a gene product comprising an amino acid sequence 
selected from the group consisting of SEQ ID NOs.: 42398-78581, a gene product whose activity or 
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level is inhibited by a homologous antisense nucleic acid, a gene product encoded by aTidmoIogo'us 
coding nucleic acid, and a gene product comprising a homologous polypeptide. 

A variety of regulatory elements may be used to regulate the expression of essential gene 
products described herein. The regulatory element may be an operator which is recognized by a 
5 repressor (e.g. lac, tet, araBAD repressors) or a nucleotide sequence which is recognized by a 
transcriptional activator. Li some embodiments, the regulatory element may be a transcriptional 
terminator, a nucleotide sequence which introduces a bend in the DNA or an upstream activating 
sequence. A linear regulatory element insertion cassette comprising a regulatory element flanked 
by nucleotide sequences having homology to the natural promoter is introduced into the cell. In 

10 some embodiments, the cassette also comprises a nucleotide sequence encoding a selectable marker 
or a marker whose expression is readily identified. The cassette may be a double stranded nucleic 
acid or a single stranded nucleic acid as described in U.S. Patent Application Serial Number 
09/948,993. Upon homologous recombination, the regulatory element is inserted into the 
chromosome, leaving the gene required for proliferation under the control of the regulatory 

15 element Strains in which the gene required for proliferation is under control of the regulatory 
element are grown under conditions in which the regulatable promoter provides a level of the 
proliferation-required gene product which is above the level in a wild type cell. For example, the 
strains may be grown in the presence of an inducer which induces expression from the promoter, or 
under conditions in which the action of a repressor on the promoter is reduced or eliminated. It will 

20 be appreciated that the amplification method which generates amplification products having a 
unique size for each proliferation required gene may be used to detect strains which are 
overrepresented or underrepresented in the culture or collection of strains. For example, if desired, 
primers complementary to a nucleotide sequence within the regulatory element may be used in the 
amplification reaction. 

25 The promoter replacement cassette or regulatory element insertion cassette may be a double 

stranded nucleic acid, such as an amplicon generated through PCR or other amplification methods, 
or a single stranded nucleic acid, such as an oligonucleotide. For example, single stranded nucleic 
acids may be introduced into the chromosome using the methods described in Ellis et al., FNAS 98: 
6742-6746, 2001. 

30 hi some embodiments, the cell into which the promoter replacement cassette or regulatory 

element insertion cassette is introduced has an enhanced frequency of recombination. For example, 
the cells may lack or have a reduced level or activity of one or more exonucleases which would 
ordinarily degrade the DNA to be inserted into the chromosome. In further embodiments, the cells 
may both lack or have reduced levels of exonucleases and express or overexpress proteins involved 

35 in mediating homologous recombination. For example, if the methods are performed in 
Escherichia coli or other enteric prokaryotes, cells in which the activity of exonuclease V of the 
RecBCD recombination pathway, which degrades linear nucleic acids, has been reduced or 
eliminated, such as recB, recC, orrecD mutants maybe used. In some embodiments, the cells have 
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mutations in more than one of the recB, recC, and recD genes which enhance the rrequericy of 
homologous recombination. For example the cells may have mutations in both the recB and recC 
genes. 

The promoter replacement or regulatory element insertion methods may also be performed 
5 in Escherichia coli cells in which the activity of the RecET recombinase system of the Rac 
prophage has been activated, such as cells which carry an sbcA mutation. The RecE gene of the rac 
prophage encodes ExoVffl a 5'-3' exonuclease, while the RecT gene of the Rac prophage encodes a 
single stranded DNA binding protein which facilitates renaturation and D-loop formation. Thus, 
the gene products of the RecE and RecT genes or proteins with analogous functions facilitate 
10 homologous recombination. The RecE and RecT genes lie in the same operon but are normally not 
expressed. However, sbcA mutants activate the expression the RecE and RecT genes. In some 
embodiments, the methods may be performed in cells which carry mutations in the recB and recC 
genes as well as the sbcA mutation. The RecE and RecT gene may be constitutively or 
conditionally expressed. For example, the methods may be performed in E. coli strain JC8679, 
15 which carries the sbcA23, recB21 and recC22 mutations. 

In some embodiments, the methods may be performed in Escherichia coli cells in which 
recombination via the RecF pathway has been enhanced, such as cells which carry an sbcB 
mutation. 

It will be appreciated that the RecE and RecT gene products, or proteins with analogous 

20 functions may be conditionally or constitutively expressed in prokaryotic organisms other than E. 
coli. lii some embodiments, these proteins may be conditionally or constitutively expressed in 
Acinetobacter baumannii, Anaplasma marginale. Aspergillus famigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi. Burkholderia cepacia, 
Burklwlderia fitngorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 

25 glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 

30 faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 

35 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typlii, Salmonella 
typhimurium, Shigella boydii, Shigella - dysenteriae, Shigella flexneri. Shigella sonnei, 
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Staphylococcus aureus. Staphylococcus epidermidis, Staphylococcus haemolyticus. Streptococcus 
pneumoniae, Streptococcus mutatis, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum. Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. For example, 
5 plasmids encoding these gene products may be introduced into the organism. If desired, the coding 
sequences encoding these gene products may be optimized to reflect the codon preferences of the 
organism in which they are to be expressed. Similarly, in some embodiments, the organism may 
contain mutations analogous to the recB, recC, recD, sbcA or sbcB mutations which enhance the 
frequency of homologous recombination. 

10 In further embodiments, the promoter replacement or regulatory element insertion methods 

may be conducted in cells which utilize the Red system of bacteriophage lambda (X.) or analogous 
systems from other phages to enhance the frequency of homologous recombination. The Red 
system contains three genes, (y, P and exo whose products are the Gam, Bet and Exo proteins (see 
Ellis et al. PNAS 98:6742-6746, 2001. The Gam protein inhibits the RecBCD exonuclease V, thus 

15 permitting Beta and Exo to gain access to the ends of the DNA to be integrated and facilitating 
homologous recombination. The Beta protein is a single stranded DNA binding protein that 
promotes the annealing of a single stranded nucleic acid to a complementary single stranded nucleic 
acid and mediates strand exchange. The Exo protein is a double-stranded DNA dependent 5'-3' 
exonuclease that leaves 3' overhangs that can act as substrates for recombination. Thus, 

20 constitutive or conditional expression of the X Red proteins or proteins having analogous functions 
facilitates homologous recombination. 

It will be appreciated that the X Beta, Gam and Exo proteins, or proteins with analagous 
functions may he expressed constitutively or conditionally in prokaryotic organisms other than E. 
coli. In some embodiments, these proteins may be conditionally or constitutively expressed in 

25 Acinetobacter baumannii, Anaplasma marginale, Aspergillus fumigatus, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, BurkJiolderia cepacia, 
Burkholderia jungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 

30 dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides immitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma eapsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 

35 monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae. Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
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Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syrihgde. Salmonella^ mmgon, 
Salmonella cholerasuis. Salmonella enterica. Salmonella paratyphi. Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri. Shigella sonnei. 
Staphylococcus aureus. Staphylococcus epidennidis. Staphylococcus haemolyticus, Streptococcus 
5 pneumoniae, Streptococcus mutans. Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus. Vibrio vulnificans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. For example, 
plasmids encoding these gene products may be introduced into the organism. If desired, the coding 
sequences encoding these gene products may be optimized to reflect the codon preferences of the 
10 organism in which they are to be expressed. 

In some embodiments, the cells may have an increased frequency of homologous 
recombination as a result of more than one of the aforementioned characteristics. In some 
embodiments, the enhanced frequency of recombination maybe a conditional characteristic of the 
cells which depends on the culture conditions in which the cells are grown. For example, in some 
15 embodiments, expression of the X Red Gam, Exo, and Beta proteins or recE and recT proteins may 
be regulated. Thus, the cells may have an increased frequency of homologous recombination as a 
result of any combination of the aforementioned characteristics. For example, in some 
embodiments, the cell may carry the sbcA and recBC mutations. 

In some embodiments, a linear double stranded DNA to be inserted into the chromosome of 
20 the organism is introduced into an organism constitutively or conditionally expressing the recE and 
recT or the X Beta, Gam and Exo proteins or proteins with analogous functions as described above. 
In some embodiments, the organism may be Acinetobacter baumannii, Anaplasma marginale, 
Aspergillus fiimigatus. Bacillus anthracis, Bacteroides fragilis, Bdrdetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkiiolderia fiingorum, BurkJwlderia mallei, Campylobacter 
25 jejuni, Candida albicans, Candida glabrata (also called Torulopsis glabrata), Candida tropicalis, 
Candida parapsilosis, Candida guilliermondu, Candida krusei, Candida kefyr (also called Candida 
pseudotropicalis), Candida dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Clostridium perfringens. 
Coccidioides immitis, Corynebacterium dipthertae, Cryplococcus neoformans, Enterobacter 
30 cloacae, Enterococcus faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, 
Helicobacter pylori, Histoplasma capsulatum. Klebsiella pneumoniae, Legionella pneumophila, 
Listeria monocyiogews, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae. Neisseria meningitidis, Nocardia asteroides, Pasteurella 
35 haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vidgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae, Salmonella bongori. 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Sliigella dysenteriae. Shigella flexneri. Shigella sonnei, 
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Staphylococcus aureus. Staphylococcus epidennidis, Staphylococcus hdemoTySais, SfrepfSdoTcOs 
pneumoniae, Streptococcus mutans. Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahemolyticus. Vibrio vulniflcans. Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. In some 

5 embodiments, the double stranded DNA may be introduced into an organism having the recBC and 
sbcA mutations or analogous mutations. 

In other embodiments, a single stranded DNA to be inserted into the chromosome of the 
organism is introduced into an organism expressing the X Beta protein or a protein with an 
analogous function. In some embodiments the single stranded DNA is introduced into an organism 

10 expressing both the X Beta and Gam proteins or proteins with analogous functions, hi further 
embodiments, the single stranded DNA is introduced into an organism expressing the X Beta, Gam 
and Exo proteins or proteins with analogous functions. The X proteins or analogous proteins may 
be expressed constitutively or conditionally. In some embodiments, the organism may be 
Acinetobacter baumannii, Anaplasma marginale, Aspergillus fianigatus, Bacillus anthracis, 

15 Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkliolderia cepacia, 
Burkltolderia fimgorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 

20 Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides imtnitis, 
Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

25 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis catinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae. Salmonella bongori. 
Salmonella cholerasuis, Salmonella enterica. Salmonella paratyphi. Salmonella typhi. Salmonella 

30 typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
Staphylococcus aureus, Staphylococcus epidennidis, Staphylococcus haemolyticus, Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnijicans, Yersinia enterocolitica, 
Yersinia pestis or any species falling within the genera of any of the above species. 

35 In some embodiments, the linear nucleic acid may be introduced into the chromosome of a 

first organism which has an enhanced frequency of homologous recombination and then transferred 
to a second organism which is less amenable to direct application of the present methods. For 
example, the linear nucleic acid may be introduced into the chromosome of E. coli and transferred 
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into a second organism via conjugation or transduction. After introduction into the second 
organism, the nucleic acid is inserted into the chromosome of the second organism via homologous 
recombination, thereby effectively transferring the regulatory element from the chromosome of the 
first organism into the corresponding location in the chromosome of the second organism. 
5 In other embodiments, the cells may be diploid cells, such as fungal cells. In some 

embodiments, one copy of the gene encoding the proliferation-required gene product may be 
disrupted, rendering it inactive. In further embodiments, one copy of the gene encoding the 
proliferation-required gene product may be disrupted and the other copy of the gene encoding the 
proliferation-required gene product may be placed under the control of a regulatable promoter. 
10 Such strains may be generated by disrupting the first copy of the gene encoding the proliferation- 
required gene product by homologous recombination using a disruption cassette comprising a 
nucleotide sequence encoding an expressible dominant selectable marker flanked on each side by 
nucleic acids homologous to the target sequence to be disrupted. The second copy of the gene 
encoding the proliferation-required gene product may be placed under the control of a regulatable 
15 promoter by homologous recombination using a promoter replacement cassette comprising a 
regulatable promoter flanked on each side by nucleic acids homologous to the natural promoter for 
the proliferation-required gene. The promoter replacement cassette may also include a nucleotide 
sequence encoding a selectable marker located 5' of the regulatable promoter but between the 
nucleic acids homologous to the natural promoter. 
20 In other embodiments, overexpression may be achieved by operably linking a proliferation- 

required gene product described herein to a desired promoter in a vector. The vector may be a 
vector which replicates extrachromosomally or a vector which integrates into the chromosome. For 
example, if the vector is to be used in bacterial cells, the vector may be a pBR322 based vector or a 
bacteriophage based vector such as PI or lambda. If the vector is to be used in Saccharomyces 
25 cerevisae, it may be a vector based on the 2 micron circle or a vector incorporating a yeast 
chromosomal origin of replication. If the vector is to be used in mammalian cells, it may be a 
retroviral vector, SV40 based vector, a vector based on bovine papilloma virus, a vector based on 
adenovirus, or a vector based on adeno-associated virus. If the vector is to be used in Candida 
albicans it may be a vector comprising a promoter selected from the group consisting of the 
30 CaPCKl, MET25, MAL2, PH05, GAL1.10, STE2 or STE3 promoters. In some embodiments, the 
vectors described in the following publications may be used: CIplO, an efficient and convenient 
integrating vector for Candida albicans. Murad et al., Yeast 16(4):325-7 (2000); Transforming 
vector pCPW7, Kvaal et al., : Infect Immun 67(12):6652-62 (1999); Transforming vector 
pCWOP16, Kvaal et al., : Infect Immun 65(ll):4668-75 (1997); double-ARS vector, pRMl, to be 
35 used for direct cloning in Ca by complementation of the histidine auxotrophy of strain CA9, Pla et 
al., Gene 165(l):115-20 (1995); pMK16, that was developed for the transformation of C. albicans 
and carries an ADE2 gene marker and a Candida autonomously replicating sequence (CARS) 
element promoting autonomous replication (cited in Sanglard and Fiechter Yeast 8(12): 1065-75 
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(1992); A plasmid vector (denoted pRC2312) was constructed, which replicates autonomously in 
Escherichia coli, Saccliaromyces cerevisiae and Candida albicans. It contains LEU2, URA3 and an 
autonomously replicating sequence (ARS) from C. albicans, Cannon et al., Mol Gen Genet 235(2- 
3):453-7 (1992); Expression vector (CIpl0-MAL2p) for use in Candida albicans has been 
5 constructed in which a gene of interest can be placed under the control of the CaMAL2 maltase 
promoter and stably integrated at the CaRPIO locus (Backen et al., Yeast 16(12):1 121-9 (2000)); 
(Volker, R. S., A. Sonneborn, C. E. Leuker, and J. F. Ernst. 1997. Efglp, an essential regulator of 
morphogenesis of the human pathogen Candida albicans, is a member of a conserved class of 
bHLH proteins regulating morphogenetic processes in fungi. EMBO 16:1982-1991.); and a C. 
10 albicans transformation vector containing the C. albicans URA3 gene, a Candida ARS sequence, 
and a portion of the Saccharomyces cerevisiae 2 microns circle containing the replication origin 
was constructed. Goshom et al., Infect Immun 60(3):876-84 (1992). A variety of other vectors 
suitable for use in foregoing organisms or in any other organism in which the present invention is to 
be practiced are familiar to those skilled in the art. 
15 Underexpression of a proliferation-required gene product described herein may be obtained 

in a variety of ways. For example, in one embodiment underexpression of the proliferation- 
required gene product may be achieved by providing an agent, such as an antisense nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, an 
antisense nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, 
20 or 500 consecutive nucleotides of a nucleotide sequence selected from the group consisting of SEQ 
ID NOs.: 1-6213, a nucleic acid complementary to a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 6214-42397, a nucleic acid complementary to 
a nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of a nucleotide sequence selected from the group consisting of SEQ ID 
25 NOs.: 6214-42397, a nucleic acid complementary to a nucleic acid which encodes a polypeptide 
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs.: 42398- 
78581, a nucleic acid complementary to a nucleic acid which encodes at least 5, 10, 15, 20, 25, 30, 
35, 40, 50, 75, 100, or 150 consecutive amino acids of a polypeptide sequence selected from the 
group consisting of SEQ ID NOs.: 42398-78581, a homologous antisense nucleic acid, an antisense 
30 nucleic acid comprising at least 10, 15, 20, 25, 30, 35, 40, 50, 75, 100, 150, 200, 300, 400, or 500 
consecutive nucleotides of a homologous nucleic acid, a nucleic acid complementary to a 
homologous coding nucleic acid, a nucleic acid complementary to at least 10, 15, 20, 25, 30, 35, 40, 
50, 75, 100, 150, 200, 300, 400, or 500 consecutive nucleotides of a homologous coding nucleic acid, 
a nucleic acid complementary to a nucleic acid which encodes a homologous polypeptide, or a 
35 nucleic acid complementary to a nucleic acid which encodes at least 5, 10, 15, 20, 25, 30, 35, 40, 50, 
75, 100, or 150 consecutive amino acids of a homologous polypeptide, which reduces the level or 
activity of the gene product within the cell. Li one embodiment, the agent may comprise an 
antisense nucleic acid comprising a nucleotide sequence selected from the group consisting of SEQ 
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ID NOs.: 1-6213 which is complementary to a nucleic acid encoding the proliferation-required gene 
product or complementary to a portion of a nucleic acid encoding the proliferation-required gene 
product. 

In one example of antisense-inhibition-based underexpression, a nucleic acid which 
5 encodes the antisense nucleic acid may be operably linked to a regulatable promoter. When grown 
under appropriate conditions, such as media containing an inducer of transcription or an agent 
which alleviates repression of transcription, the antisense nucleic acid is expressed in the cell, 
thereby reducing the level or activity of the gene product within the cell. In some embodiments, the 
concentration of the inducer of transcription or the agent which alleviates repression of transcription 
10 may be varied to provide optimal results. Such methods have been described previously herein and 
in U.S. Patent Application Serial Number 09/815,242, U.S. Patent Application Serial Number 
09/492,709, U.S. Patent Application Serial Number 09/711,164, or U.S. Patent Application Serial 
Number 09/741,669. 

Alternatively, underexpression of a proliferation-required gene product described herein 
15 may be achieved by constructing strains in which the expression of the gene product is under the 
control of a constitutive or regulatable promoter using methods such as those described above with 
respect to methods in which the gene product is overexpressed. To provide cells which 
underexpress the gene product, the cells are grown under conditions in which the gene product is 
expressed at a level lower than that of a wild type cell. For example, the cells may be grown under 
20 conditions in which a repressor reduces the level of transcription from the regulatable promoter. 

In other embodiments, underexpression may be achieved by operably linking the gene 
required for proliferation to a desired promoter in a vector as described above with respect to 
embodiments in which gene products required for proliferation are overexpressed. In some 
embodiments, the vector may be present in cells in which the chromosomal copy or copies of the 
25 gene has been disrupted. 

Examples of gene products, which are encoded by genes that can be underexpressed using 
methods such as those described above with respect to methods in which the gene product is 
overexpressed include a gene product whose activity or level is inhibited by a nucleic acid 
comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 1-6213, a 
30 gene product encoded by a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NOs.: 6214-42397, a gene product comprising an amino acid sequence 
selected from the group consisting of SEQ ID NOs.: 42398-78581, a gene product whose activity or 
level is inhibited by a homologous antisense nucleic acid, a gene product encoded by a homologous 
coding nucleic acid, and a gene product comprising a homologous polypeptide. 
35 One embodiment of the invention includes a method for identifying a gene product 

described herein on which a compound which inhibits the proliferation of an organism acts. The 
method employs a culture which comprises a mixture of strains of the organism. At least some of 
the strains in the culture overexpress a different gene product which is required for the proliferation 
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of the organism. Preferably, each of the strains in the culture overexpresses a different gene 
product which is required for proliferation of the organism (i.e. all of the strains in the culture 
overexpress a gene product which is required for proliferation of the organism). For example, the 
gene product which is overexpressed in each strain may be a gene product whose activity or level is 
5 inhibited by a nucleic acid comprising a nucleotide sequence selected from the group consisting of 
SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 6214-42397, a gene product comprising an 
amino acid sequence selected from the group consisting of SEQ ED NOs.: 42398-78581, a gene 
product whose activity or level is inhibited by a homologous antisense nucleic acid, a gene product 
10 encoded by a homologous coding nucleic acid, and a gene product comprising a homologous 
polypeptide. 

Strains that overexpress the proliferation-required gene product may be obtained using the 
methods described above. The culture may comprise any number of strains which overexpress a 
gene product required for proliferation. For example the culture may comprise at least two strains, 

15 at least 10 strains, at least 20 strains, at least 30, strains, at least 50 strains, at least 100 strains, at 
least 300 strains or more than 300 strains which overexpress a gene product required for 
proliferation. In some embodiments, the 'culture may comprise strains which in aggregate 
overexpress all or most of the gene products required for proliferation of the organism. 

The culture is contacted with a compound which inhibits proliferation of the organism. The 

20 compound may be a candidate drug compound obtained from any source. For example, the 
compound may be a compound generated using combinatorial chemistry, a compound from a 
natural product library, or an impure or partially purified compound, such as a compound in a 
partially purified natural extract The culture is contacted with a sufficient concentration of the 
compound to inhibit the proliferation of strains of the organism in the culture which do not 

25 overexpress the gene product on which the compound acts, such that strains which overexpress said 
gene product on which the compound acts proliferate more rapidly in the culture than strains which 
do not overexpress said gene product on which said compound acts. Thus, after a sufficient period 
of time, the strain which overexpresses the gene product on which the compound acts will be more 
prevalent in the culture than strains which do not overexpress the gene product on which the 

30 compound acts. In a preferred embodiment, the growth conditions and incubation period are 
selected so that only one strain, the strain overexpressing the target of the compound, is recovered 
from the culture. Thus, in one embodiment, a plurality of cultures containing a plurality of strains 
each of which overexpresses a different proliferation-required gene product may be grown in the 
presence of varying concentrations of the compound. In addition to varying the compound 

35 concentrations, in embodiments where expression of the proliferation-required gene product is 
under the control of a regulatable promoter, the plurality of cultures may be grown at varying 
concentrations of an agent which regulates the level of expression from the promoter, such as an 
inducer or an agent which reduces the effect of a repressor on transcription from the promoter. It 
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will be appreciated, that the cultures may be grown in liquid medium in the presence of the 
compound whose target is to be identified (and where appropriate in the presence of an agent which 
regulates the level of expression from the promoter) or alternatively, a liquid culture comprising the 
strains which overexpress the proliferation-required gene products may be grown in the absence of 
5 the compound whose target is to be identified and then introduced onto a solid medium containing 
the compound (and, where appropriate, also containing an agent which regulates the level of 
expression from the promoter). 

The identity of the overexpressed gene product which is the target of the compound may be 
determined using a variety of methods. For example, in some embodiments of the present 
10 invention, the nucleic acids present in the culture or collection of strains which was contacted with 
the compound may be compared to the nucleic acids present in a control culture or collection of 
strains which was not contacted with the compound to identify nucleic acids which are 
overrepresented in the culture or collection of strains contacted with the test compound relative to 
the control culture or collection of strains. Alternatively, in some embodiments, the nucleic acids 
15 present in a culture or collection of strains contacted with the test compound may be analyzed to 
identify those nucleic acids which are present without comparison to a control culture or collection 
of strains. 

In some embodiments, the strains which proliferated more rapidly in the culture or 
collection of strains, i.e. strains having an enhanced ability to proliferate in the presence of a test 

20 compound relative to other strains in the culture or collection of strains, are identified as follows. 
Amplification products which are correlated with each of the overexpressed genes and which are 
distinguishable from one another are obtained from a culture or collection grown in the presence of 
a test compound. The amplification products are distinguished from one another to determine 
whether a particular amplification product is overrepresented in the culture or collection of strains. 

25 In some embodiments, the amplification products corresponding to each of the gene products have 
lengths which permit them to be distinguished from one another. In another embodiment, one or 
more of the amplification products have similar or identical lengths but are distinguishable from 
one another based on a detectable agent, such as a dye, attached thereto. In some embodiments, 
amplification products which are overrepresented are identified by comparing the amplification 

30 products from the culture or collection of strains which was contacted with the test compound to the 
amplification products from a culture or collection of strains which was not contacted with the test 
compound. Alternatively, amplification products which are overrepresented may be identified by 
simply identifying the amplification products obtained from the culture or collection of strains 
contacted with the test compound (for example, only one or a few strains may have proliferated in 

35 the presence of the test compound). The above methods for generating distinguishable 
amplification products may be used in conjunction with any of the methods for generating strains 
which overexpress gene products required for proliferation described herein in order to facilitate the 



179 



Printed from Mimosa 04/07/22 14:59:19 Page: 181 



WO 02/077183 PCT/US02/09107 
identification of strains which proliferate more rapidly or more slowly in the presence of a test 
compound. 

For example, in some embodiments of the present invention, each of the native promoters 
of each of the genes encoding gene product required for proliferation are replaced by a single 
5 desired replacement promoter. After growth of the culture or collection of strains containing the 
strains in which the promoters have been replaced in the presence of a test compound for a desired 
period of time, an amplification reaction is performed on nucleic acids obtained from the culture as 
follows. 

The nucleic acids from the culture or collection of strains may be divided into at least two 

10 aliquots if desired. In a preferred embodiment the nucleic acids from the culture or collection of 
strains are divided into four aliquots. A single primer complementary to a nucleotide sequence 
within the replacement promoter , within the proliferation required genes, or within nucleic acid 
sequences adjacent to the promoter or proliferation required genes is divided into at least two 
portions, one portion for each aliquot of nucleic acids. Each portion of the primer is labeled with a 

15 distinct detectable dye, such as the 6FAM™, TET™, VIC™, HEX™, NED™, and PET™ dyes 
obtainable from Applied Biosystems (Foster City, CA). For example, the DS-31 or DS-33 dye sets 
available from Applied Biosystems (Foster City, CA) may be used to label the primers. 
Alternatively, the HEX™, NED, JOE, TMR and TET™ dyes available from Amersham 
Biosciences may be used. Thus, if the nucleic acids from the culture are not divided into aliquots, a 

20 single primer labeled with a single dye may be used. If the nucleic acids from the culture are 
divided into aliquots, at least 2, at least 3, at least 4 or more than 4 primers labeled with 
distinguishable dyes may be used. Each of the portions of labeled primers are added to each of the 
aliquots of the nucleic acids from the culture or collection of strains such that each aliquot of 
nucleic acid receives a single labeled primer with a single detectable dye thereon. In some 

25 embodiments, the primers are divided into 3 portions, 4 portions or more than 4 portions, with each 
portion having a dye which is distinguishable from the dyes on the other portions thereon. 

Each of the aliquots of nucleic acids also receives a set of unlabeled primers, with each of 
the unlabeled primers being complementary to a nucleotide sequence within the promoter, within a 
nucleotide sequence which is unique to one of the genes encoding gene products required for 

30 proliferation which were placed under the control of the replacement promoter, or within nucleotide 
sequences adjacent to the promoter or proliferation required genes. Each of the aliquots receives 
primers unique to 1/N proliferation required genes which were placed under the control of the 
replacement promoter, where N is the number of aliquots (i.e. if the culture or collection of strains 
consisted of 100 strains in which a gene required for proliferation was placed under the control of 

35 the replacement promoter and was divided into four aliquots, then each of the four aliquots of 
nucleic acids from the culture or collection of strains would receive primers complementary to 25 
of the genes). The unlabeled primers are selected so that each will yield an amplification product 
having a length distinguishable from the length of the amplification product produced with the other 
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unlabeled primers. Preferably, the amplification products are between about 100-about 400 
nucleotides in length, but any lengths which may be distinguished from each other may be used. In 
addition, in some of the embodiments some of the amplification products may have identical or 
very similar lengths but be distinguishable from one another due to labeling with distinguishable 
5 dyes. 

A nucleic acid amplification reaction is conducted on each of the nucleic acid aliquots. The 
amplification products are then separated by length to identify amplification products having 
increased representation in the culture or collection of strains (i.e. amplification products derived 
from cells which proliferated more rapidly in the culture or collection of strains). The amplification 

10 products are then correlated with the corresponding genes to determine which strains proliferated 
more rapidly in the culture or collection of strains. If desired, amplification products having 
increased representation in the culture may be identified by comparing the amplification products 
obtained from a culture or collection of strains which was contacted with the compound to 
amplification products obtained from a control culture or collection of strains which was not 

15 contacted with the compound. Alternatively, if desired, the amplification products which are 
obtained from a culture which was contacted with the compound may be directly identified without 
comparison to a control culture which was not contacted with the compound. 

For example, in some embodiments, the amplification products from each of the nucleic 
acid aliquots are pooled and subjected to capillary electrophoresis. The amplification products are 

20 detected by detecting the fluorescent dyes attached thereto and their lengths are determined to 
identify those amplification products having increased or decreased representation in the culture or 
collection of strains. Figures 2A and 2B illustrate one embodiment of this method in which the 
absence of an amplification product from an amplification reaction performed on a culture 
comprising a plurality of strains underexpressing genes required for proliferation indicates that a 

25 test compound acts on the gene corresponding to the missing amplification product. It will be 
appreciated that the method may also be used to identify an amplification product which is 
overrepresented in an amplification reaction conducted on a culture or collection of strains 
overexpressing genes required for proliferation because the test compound acted on the 
corresponding gene. 

30 Alternatively, in another embodiment, a first amplification reaction is performed on nucleic 

acids obtained from a culture or collection of strains which was contacted with the compound using 
a first primer complementary to a nucleotide sequence present upstream or downstream of all of the 
overexpressed genes (such as a primer complementary to a nucleotide sequence in a replacement 
promoter upstream of all of the overexpressed genes) and a set of primers complementary to a 

35 nucleotide sequence unique to each of the strains (such as a primer complementary to a nucleotide 
sequence within each of the proliferation-required genes). One of the two amplification primers for 
each of the proliferation required genes is labeled with a dye as described above. Preferably, the 
common primer complementary to a nucleotide sequence upstream or downstream of all of the 
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overexpressed genes is labeled with the dye. The primers used in the amplification reaction are 
designed so that the amplification product corresponding to each proliferation-required gene has a 
unique length or a dye which allows it to be distinguished from other amplification products of the 
same length. A second amplification reaction is conducted on a control culture or collection of 
5 strains which was not contacted with the compound using the same primers as in the first 
amplification reaction. The amplification products from the first amplification reaction are 
compared to those from the second amplification reaction to identify one or more amplification 
products which are overrepresented in the culture or collection of strains. For example, the 
amplification products from the first amplification reaction may be run in a separate lane of a 

10 polyacrylamide gel or a separate capillary than the amplification products from the second 
amplification reaction and the two lanes or capillaries are compared to one another. If desired, in 
the embodiment where the amplification products from the first amplification reaction are run in a 
different lane or capillary than the amplification products from the second amplification reaction, 
the same dye may be used to label the primers in the first and second amplification reactions. 

15 Alternatively, if desired, different dyes may be used to label the primers in the first and second 
amplification reactions. If desired, in the embodiment where the amplification products from the 
first amplification reaction are run in a different lane or capillary than the amplification products 
from the second amplification reaction, the same dye may be used to label the primers in the first 
and second amplification reactions. Alternatively, if desired, different dyes may be used to label 

20 the primers in the first and second amplification reactions. 

Alternatively, in some embodiments, the primers in the second amplification reaction are 
labeled with a different dye which is distinguishable from the dye used in the first amplification 
reaction. In this embodiment, the amplification reactions may be pooled and run in the same lane 
on a polyacrylamide gel or in the same capillary and the products from each amplification reaction 

25 are compared by comparing the amount of each dye present for each amplification product. Figures 
3A and 3B illustrate one embodiment of this method in which the absence of an amplification 
product from the amplification reaction performed on a culture comprising a plurality of strains 
underexpressing genes required for proliferation which was contacted with the compound indicates 
that a test compound acts on the gene corresponding to the missing amplification product. It will be 

30 appreciated that the method may also be used to identify an amplification product which is 
overrepresented in an amplification reaction conducted on a culture or collection of strains 
overexpressing genes required for proliferation because the test compound acted on the 
corresponding gene. 

If desired, rather than dividing the culture into aliquots, individual amplification reactions 
35 may be conducted on nucleic acids obtained from the culture or collection of strains. Each 
amplification reaction contains primers which will yield an amplification product specific for only 
one of the proliferation required genes. The resulting amplification products from each of the 
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individual amplification reactions are pooled and amplification products having increased 
representation in the culture are identified as described above. 

In another embodiment, a culture or collection of strains in which gene products required 
for proliferation are overexpressed from regulatable promoters which replaced the native promoters 

5 of the genes encoding these gene products is allowed to grow in the presence of a test compound for 
a desired number of generations. Preferably, the culture or collection of strains is allowed to grow 
in the presence of the test compound for at least 20 generations. Nucleic acids are isolated from the 
culture or collection of strains and an amplification reaction is performed using a primer which is 
complementary to a nucleotide sequence within the replacement promoters) or a nucleotide 

10 sequence adjacent to the a 5' end thereof and primers which are complementary to a nucleotide 
sequence within the proliferation required genes or nucleotide sequences adjacent thereto. The 
resulting amplification produces) is directly sequenced using a primer complementary to a 
nucleotide sequence within the replacement promoter. 

In one embodiment of the present invention, the vector containing the nucleotide sequence 

15 encoding the proliferation-required gene product is obtained from a strain which proliferated more 
rapidly in the culture using methods such as plasmid preparation techniques. Nucleic acid 
sequencing techniques are then employed to determine the nucleotide sequence of the gene which 
was overexpressed. 

Alternatively, the identity of the overexpressed gene product which is the target of the 

20 compound may be determined by performing a nucleic acid amplification reaction, such as a 
polymerase chain reaction (PCR), to identify the nucleotide sequence of the gene which was 
overexpressed. For example, aliquots of a nucleic acid preparation, such as a purified plasmid, 
from the strain which is recovered from the culture may each be contacted with pairs of PCR 
primers which would amplify a different proliferation-required gene to determine which pair of 

25 primers yields an amplification product. 

An alternative method for determining the identity of the gene product described herein 
which is the target of the compound involves obtaining a nucleic acid array, such as a DNA chip, 
which contains each of the proliferation-required genes which were overexpressed in the strains in 
the culture. Each proliferation-required gene occupies a known location in the array. A nucleic 

30 acid preparation, such as a plasmid preparation, from the recovered strain is labeled with a 
detectable agent, such as radioactive or fluorescent moiety, and placed in contact with the nucleic 
acid array under conditions which permit the labeled nucleic acid to hybridize to complementary 
nucleic acids on the array. The location on the array to which the labeled nucleic acids hybridize is 
determined to identify the gene which was overexpressed in the recovered strain. If desired the 

35 hybridized nucleic acids from a culture which was contacted with the compound may be compared 
to the hybridized nucleic acids from a control culture which was not contacted with the compound. 
Alternatively, the hybridized nucleic acids from a culture which was contacted with the compound 
may be directly identified without comparison to nucleic acids from a control culture. 
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In some instances, more than one strain may proliferate more rapidly in the presence of the 
compound. This may result from a variety of causes. For example, the concentration of the 
compound may not have been high enough to restrict proliferation only to cells which overexpress 
one gene product (i.e. the target gene product). While strains which overexpress the target gene 
5 product will be the most prevalent strain in the culture, other strains may also have proliferated. In 
such instances, the identity of the gene product in the strain which is most prevalent in the culture 
may be identified by quantitating the levels of each of the genes encoding proliferation-required 
proteins in the culture. This may be accomplished by quantitative PCR, DNA sequencing, 
hybridization, or array technology as described above. 
10 In other instances, multiple strains will exhibit more rapid proliferation in the culture as a 

result of a common functional attribute. For example, the strains which proliferate more rapidly 
may each overexpress a gene product with a common enzymatic activity, such as serine protease 
activity for example. Alternatively, the strains which proliferate more rapidly may each 
overexpress a gene product with a common functional domain, such as a cAMP binding domain. In 
15 such instances, the common attribute of the strains which proliferate more rapidly may provide 
information as to the mode of action of the compound or the biochemical activity of the target of 
the compound. For example, if all of the overexpressed genes in the strains which proliferated 
more rapidly are serine proteases, the compound acts by inhibiting serine protease activity and the 
target protein is a serine protease. If desired, the compound may be derivatized and the efficacy of 
20 the derivatized compound against each of the strains which proliferated more rapidly may be 
assessed as described herein in order to identify derivatives which are capable of interacting with a 
wide range of targets sharing a common activity or binding site (i.e. derivatives which have a 
greater ability to inhibit the proliferation of all the strains than the original compound) or to identify 
derivatives having greater specificity for a desired target (i.e. derivatives which have a greater 
25 specificity for one of the strains than the original compound). For example, it is possible that a 
nonessential gene product expressed in the cell might also bind to the initial test compound in 
addition to the gene product required for proliferation. In such an instance, it is desirable to obtain 
a derivative of the initial test compound which is specific for the gene product required for 
proliferation. In addition, it is possible that two gene products required for proliferation might bind 
30 to the initial test compound but specificity for one of the gene products is desired. 

Rather than employing a single culture which contains multiple strains each of which 
overexpresses a proliferation-required gene product described herein, the methods of the present 
invention may be performed using an array of individual strains (i.e. a collection of strains) each of 
which overexpresses a different prohferation-required gene product. For example, individual 
35 strains each overexpressing a different proliferation-required gene product may be grown in 
different wells of a multiwell plate. Each well is contacted with the compound (and, where 
appropriate an agent which regulates the level of expression from the promoter). The level of 
proliferation of the strains in each of the wells is determined to identify a strain which proliferated 
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more rapidly. The identity of the overexpressed gene product in the strain that proliferated more 
rapidly is determined as described above. 

In another embodiment, individual strains each overexpressing a different proliferation- 
required gene product (i.e. a collection of strains) are grown at different locations on a solid 
5 medium, such as an agar plate. The medium contains the compound and where appropriate an 
agent which regulates the level of expression from the promoter). The level of proliferation of each 
of the strains is determined to identify a strain which proliferated more rapidly. The identity of the 
overexpressed gene product in the strain that proliferated more rapidly is determined as described 
above. 

10 The above methods may be used to prioritize compound development or to determine 

whether the compound has been previously identified or whether the target of the compound is the 
target of a previously identified drug. In particular, if the product is a natural product, it is 
advantageous to determine whether it has been previously identified prior to investing significant 
effort in developing it. Thus, in some embodiments of the present invention, the target of a partially 

15 purified or purified natural product or a compound produced by combinatorial chemistry is 
identified using the methods described above and compared to the targets of known drugs. If the 
target is identical to that of a known drug, further development of the compound is halted. 

Alternatively, an array of strains each of which overexpresses a different gene product 
described herein (i.e. a collection of strains) is grown on solid medium containing a compound to be 

20 evaluated. The location of each strain in the array and the gene product overexpressed by that strain 
is known. The pattern of colonies which grow in the presence of the compound is evaluated and 
compared to the pattern of colonies which grow in the presence of previously identified drugs. If 
the pattern of colonies which grow in the presence of the compound being evaluated is the same as 
the pattern of colonies which grow in the presence of a previously identified drug, further 

25 development of the compound is halted. 

Additionally in some embodiments, the sequence of the gene product in a strain which 
proliferated more rapidly in the assays described above is compared to the sequence of gene 
products from heterologous organisms to determine the likely spectrum of species whose growth 
would be inhibited by the compound. If the gene product has a high degree of homology to gene 

30 products from heterologous species, it is likely that the compound would also inhibit the growth of 
these heterologous species. Homology may be determined using any of a variety of methods 
familiar to those skilled in the art. For example, homology may be determined using a computer 
program such as BLASTP or FASTA. The ability of the compound to inhibit the growth of the 
heterologous species may then be confirmed by comparing the growth of cells of the heterologous 

35 species in the presence and absence of the compound. 

Current methods for identifying the target of compounds which inhibit cellular proliferation 
are laborious and time consuming. The above methods may be employed to allow the targets of a 
large number of compounds to be rapidly identified. In such methods, the methods described above 
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are simultaneously performed for each of a large number of compounds. For example, the 
compounds may be members of a library of compounds generated using combinatorial chemistry or 
members of a natural product library. In such methods, a plurality of cultures each comprising a 
plurality of strains each of which overexpresses a different gene product required for proliferation 
5 or a plurality of collections of individual strains each of which overexpresses a different gene 

product required for proliferation is obtained. Each culture or collection of strains is contacted with 
a different compound in the library and the target of the compound is identified as described above. 

Li another embodiment, the gene product described herein on which a compound which 
inhibits the proliferation of an organism acts is identified using a culture which comprises a mixture 

10 of strains of the organism including strains which underexpress a different gene product which is 
required for proliferation of the organism (i.e. at least some of the strains in the culture 
underexpress a gene product which is required for proliferation of the organism). Preferably, each 
of the strains in the culture underexpress a different a gene product which is required for the 
proliferation of the organism (i.e. all of the strains in die culture underexpress a gene product which 

IS is required for the proliferation of the organism). In some embodiments, the culture comprises at 
least one strain which underexpresses a gene product selected from the group consisting of a gene 
product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 

20 42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 
antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

Strains underexpressing the proliferation-required gene products described herein may be 

25 obtained using the methods described above. The culture may comprise any number of strains. For 
example the culture may comprise at least two strains, at least 10 strains, at least 20 strains, at least 
30, strains, at least 50 strains, at least 100 strains, at least 300 strains or more than 300 strains which 
underexpress a gene product required for proliferation. In some embodiments, the strains in the 
culture in aggregate may underexpress all or most of the gene products required for proliferation of 

30 the organism. 

The culture is contacted with a compound which inhibits proliferation of the organism. The 
compound may be a candidate drug compound obtained from any source. For example, the 
compound may be a compound generated using combinatorial chemistry, a compound from a 
natural product library, or an impure or partially purified compound, such as a compound in a 
35 partially purified natural extract The culture is contacted with a sufficient concentration of the 
compound to inhibit the proliferation of strains of the organism in the culture which underexpress 
the gene product on which the compound acts, such that strains which do not underexpress the gene 
product on which the compound acts proliferate more rapidly in the culture than strains which do 
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underexpress said gene product on which said compound acts. Thus, after a sufficient period of 
time, the strain which underexpresses the gene product on which the compound acts will be less 
prevalent in the culture than strains which do not underexpress the gene product on which the 
compound acts. In one embodiment, the growth conditions and incubation period are selected so 
5 that only one strain, the strain underexpressing the target of the compound, proliferates at a reduced 
rate in the culture. In another embodiment, the growth conditions may be selected so that the strain 
underexpressing the target of the compound is not recovered from the culture. Thus, in one 
embodiment, a plurality of cultures containing a plurality of strains each of which underexpresses a 
different proliferation-required gene product may be grown in the presence of varying 
10 concentrations of the compound. In addition to varying the compound concentrations, in 
embodiments where expression of the proliferation-required gene product is under the control of a 
regulatable promoter, the plurality of cultures may be grown at varying concentrations of an agent 
which regulates the level of expression from the promoter, such as an inducer or an agent which 
reduces the effect of a repressor on transcription from the promoter. It will be appreciated, that the 
15 cultures may be grown in liquid medium in the presence of the compound whose target is to be 
identified (and where appropriate in the presence of an agent which regulates the level of expression 
from the promoter) or alternatively, a liquid culture comprising the strains which underexpress the 
proliferation-required gene products may be grown in the absence of the compound whose target is 
to be identified and then introduced onto a solid medium containing the compound (and, where 
20 appropriate, also containing an agent which regulates the level of expression from the promoter). 

The identity of the underexpressed gene product which is the target of the compound may 
be determined using a variety of methods. For example, in some embodiments of the present 
invention, the nucleic acids present in the culture or collection of strains which was contacted with 
the compound may be compared to the nucleic acids present in a control culture or collection of 
25 strains which was not contacted with the compound to identify nucleic acids which are 
underrepresented in the culture or collection of strains contacted with the test compound relative to 
the control culture or strains. Alternatively, in some embodiments, the nucleic acids present in a 
• culture or collection of strains contacted with the test compound may be analyzed to identify those 
nucleic acids which are missing or present at reduced levels without comparison to a control culture 
30 or collection of strains. 

In some embodiments of the present invention, the strains which proliferated more slowly 
in the culture or collection of strains, i.e. strains having an decreased ability to proliferate in the 
presence of a test compound or which do not proliferate in the presence of a test compound, are 
identified as follows. Amplification products which are correlated with each of the underexpressed 
35 genes and which are distinguishable from one another are obtained from a culture or collection 
grown in the presence of a test compound. The amplification products are distinguished from one 
another to determine whether a particular amplification product is underrepresented in the culture or 
collection of strains. In some embodiments, the amplification products corresponding to each of the 
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gene products have lengths which permit them to be distinguished from one another. In another 
embodiment, one or more of the amplification products have similar or identical lengths but are 
distinguishable from one another based on a detectable agent, such as a dye, attached thereto. In 
some embodiments, amplification products which are underrepresented are identified by comparing 
5 the amplification products from the culture or collection of strains which was contacted with the 
test compound to the amplification products from a culture or collection of strains which was not 
contacted with the test compound. Alternatively, amplification products which are 
underrepresented in the culture or collection of strains may be identified shnply by deterniinmg 
which amplification products are missing or present at reduced levels in the culture or collection of 
10 strains. The above methods for generating distinguishable amplification products may be used in 
conjunction with any of the methods for generating strains which underexpress gene products 
required for proliferation described herein in order to facilitate the identification of strains which 
proliferate more slowly in the presence of a test compound. 

For example, in some embodiments of the present invention, each of the native promoters of each 

15 of the genes encoding gene product required for proliferation are replaced by a single desired 
replacement promoter. After growth of the culture or collection of strains containing the strains in 
which the promoters have been replaced in the presence of a test compound for a desired period of 
time, an amplification reaction is performed on nucleic acids obtained from the culture as follows. 

The nucleic acids from the culture or collection of strains are divided into at least two 

20 aliquots. In a preferred embodiment the nucleic acids from the culture or collection of strains are 
divided into four aliquots. A single primer complementary to a nucleotide sequence within the 
replacement promoter , within the proliferation required genes, or within nucleic acid sequences 
adjacent to the promoter or proliferation required genes is divided into four groups Each group is 
labeled with a distinct detectable dye, such as the 6FAM™, TET™, VIC™, HEX™, NED™, and 

25 PET™ dyes obtainable from Applied Biosystems (Foster City, CA). For example, the DS-31 or 
DS-33 dye sets available from Applied Biosystems (Foster City, CA) may be used to label the 
primers. Each of the groups of labeled primers are added to each of the aliquots of the nucleic acids 
from the culture or collection of strains such that each aliquot of nucleic acid receives a single 
labeled primer with a single detectable dye thereon. 

30 Each of the aliquots of nucleic acids also receives a set of unlabeled primers, with each of 

the unlabeled primers being complementary to a nucleotide sequence within the promoter, within a 
nucleotide sequence which is unique to one of the genes encoding gene products required for 
proliferation which were placed under the control of the replacement promoter, or within nucleotide 
sequences adjacent to the promoter or proliferation required genes. Each of the aliquots receives 

35 primers unique to 1/N proliferation required genes which were placed under the control of the 
replacement promoter, where N is the number of aliquots (i.e. if the culture or collection of strains 
consisted of 100 strains in which a gene required for proliferation was placed under the control of 
the replacement promoter and was divided into four aliquots, then each of the four aliquots of 
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nucleic acids from the culture or collection of strains would receive primers complementary to 25 
of the genes). The unlabeled primers are selected so that each will yield an amplification product 
having a length distinguishable from the length of the amplification product produced with the other 
unlabeled primers. Preferably, the amplification products are between about 100-about 400 
5 nucleotides in length, but any lengths which may be distinguished from each other may be used. In 
addition, in some of the embodiments some of the amplification products may have identical or 
very similar lengths but be distinguishable from one another due to labeling with distinguishable 
dyes. 

A nucleic acid amplification reaction is conducted on each of the nucleic acid aliquots. The 

10 amplification products are then separated by length to identify amplification products decreased 
representation or which are absent in the culture or collection of strains. The amplification products 
are then correlated with the corresponding genes to determine which strains proliferated more 
slowly in the culture or collection of strains. If desired, amplification products having decreased 
representation in the culture may be identified by comparing the amplification products obtained 

15 from a culture or collection of strains which was contacted with the compound to amplification 
products obtained from a control culture or collection of strains which was not contacted with the 
compound. Alternatively, if desired, the amplification products which are missing or present at 
reduced levels in a culture which was contacted with the compound may be directly identified 
without comparison to a control culture which was not contacted with the compound. 

20 For example, in some embodiments, the amplification products from each of the nucleic 

acid aliquots are pooled and subjected to capillary electrophoresis. The amplification products are 
detected by detecting the fluorescent dyes attached thereto and their lengths are determined to 
identify those amplification products having decreased representation in the culture or collection of 
strains. Figures 2A and 2B illustrate one embodiment of this method in which the absence of an 

25 amplification product from an amplification reaction performed on a culture comprising a plurality 
of strains underexpressing genes required for proliferation indicates that a test compound acts on 
the gene corresponding to the missing amplification product 

Alternatively, in another embodiment, a first amplification reaction is performed on nucleic 
acids obtained from a culture or collection of strains which was contacted with the compound using 

30 a first primer complementary to a nucleotide sequence present upstream or downstream of all of the 
overexpressed genes (such as a primer complementary to a nucleotide sequence in a replacement 
promoter upstream of all of the overexpressed genes) and a set of primers complementary to a 
nucleotide sequence unique to each of the strains (such as a primer complementary to a nucleotide 
sequence within each of the proliferation-required genes). One of the two amplification primers for 

35 each of the proliferation required genes is labeled with a dye as described above. Preferably, the 
common primer complementary to a nucleotide sequence upstream or downstream of all of the 
overexpressed genes is labeled with the dye. The primers used in (he amplification reaction are 
designed so that the amplification product corresponding to each proliferation-required gene has a 
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unique length. A second amplification reaction is conducted on a control culture or collection of 
strains which was not contacted with die compound using the same primers as in the first 
amplification reaction. The amplification products from the first amplification reaction are 
compared to those from the second amplification reaction to identify one or more amplification 
5 products which are underrepresented in the culture or collection of strains. For example, the 
amplification products from the first amplification reaction may be run in a separate lane of a 
polyacrylamide gel or a separate capillary than the amplification products from the second 
amplification reaction and the two lanes or capillaries are compared to one another. 

Alternatively, in some embodiments, the primers in the second amplification reaction are 
10 labeled with a different dye which is distinguishable from the dye used in the first amplification 
reaction. In mis embodiment, the amplification reactions may be pooled and run in the same lane 
on a polyacrylamide gel or in the same capillary and the products from each amplification reaction 
are compared by comparing the amount of each dye present for each amplification product. Figures 
3A and 3B illustrate one embodiment of this method in which the absence of an amplification 
15 product from the amplification reaction performed on a culture comprising a plurality of strains 
underexpressing genes required for proliferation which was contacted with the compound indicates 
that a test compound acts on the gene corresponding to the missing amplification product 

If desired, rather than dividing the culture into aliquots, individual amplification reactions 
may be conducted on nucleic acids obtained from the culture or collection of strains. Each 
20 amplification reaction contains primers which will yield an amplification product specific for only 
one of the proliferation required genes. The resulting amplification products from each of the 
individual amplification reactions are pooled and amplification products having decreased 
representation in the culture are identified as described above. 

In an alternative embodiment, the representation of each strain in the culture may be 
25 assessed by hybridizing detectably labeled nucleic acids encoding the proliferation-required gene 
products, or portions thereof, obtained from the culture to an array comprising nucleic acids 
encoding the gene products required for proliferation or portions thereof. Each nucleic acid 
encoding a gene product required for proliferation or portion thereof occupies a known location on 
the array. The signal from each location on the array is quantitated to identify those nucleic acids 
30 encoding a proUferation-required gene product which are underrepresented in the culture. If desired 
the hybridized nucleic acids from a culture which was contacted with the compound may be 
compared to the hybridized nucleic acids from a control culture which was not contacted with the 
compound. Alternatively, the hybridized nucleic acids from a culture which was contacted with the 
compound may be directly analyzed without comparison to nucleic acids from a control culture. 

In another alternative, each strain underexpressing a gene product required for proliferation 
may be constructed to contain a unique nucleic acid sequence (referred to herein as a "tag"). The 
tag may be included in the chromosome of each strain or in an exlrachromosomal vector. For 
example, the tag could be included in a vector encoding an antisense nucleic acid complementary to 
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a gene encoding a gene product required for proliferation or a portion of such a gene or the tag may 
be included in the antisense nucleic acid itself . The representation of each strain in the culture may 
be assessed by performing an amplification reaction using primers complementary to each of the 
tags and quantitating the levels of the resulting amplification products to identify a tag which is 

5 underrepresented or absent from the culture. Since each tag corresponds to one strain, the strain 
which is underrepresented or absent from the culture may be identified. If desired the tags present 
in a culture which was contacted with the compound may be compared to the tags present in a 
control culture which was not contacted with the compound. Alternatively, the tags present in a 
culture which was contacted with the compound may be analyzed without comparison to a control 

10 culture. 

It will be appreciated that, if desired, unique tags may also be used in embodiments in 
which gene products required for proliferation are overexpressed. In some aspects of such 
embodiments, the tags may be within or adjacent to the promoter which drives expression of the 
gene encoding the gene product. In such embodiments, the gene product which is overexpressed in 

15 strains which proliferate more rapidly in the culture may be identified by detecting the presence or 
amount of the unique tag corresponding to that gene product in the culture. 

In some instances, more than one strain may proliferate less rapidly in the presence of the 
compound. This may result from a variety of causes. For example, the concentration of the 
compound may not have been high enough to reduce the proliferation only in cells which 

20 underexpress one gene product (i.e. the target gene product). While strains which underexpress the 
target gene product will be the least prevalent strain in the culture, other strains may also be 
underrepresented. In such instances, the identity of the gene product in the strain which is least 
prevalent in the culture (or not recovered from the culture) may be identified by quantitating the 
levels of each of the genes encoding proliferation-required proteins in the culture. This may be 

25 accomplished by quantitative PCR, DNA sequencing, hybridization, or array technology as 
described above. 

In other instances, multiple strains will exhibit less rapid proliferation in the culture as a 
result of a common functional attribute. For example, the strains which proliferate less rapidly (or 
the strains which are not recovered from the culture) may each underexpress a gene product with a 

30 common enzymatic activity, such as serine protease activity for example. Alternatively, the strains 
which proliferate less rapidly (or the strains which are not recovered from the culture) may each 
underexpress a gene product with a common functional domain, such as a cAMP binding domain. 
In such instances, the common attribute of the strains which proliferate less rapidly (or the strains 
which are not recovered from the culture) may provide information as to the mode of action of the 

35 compound or the biochemical activity of the target of the compound. For example, if all of the 
underexpressed genes in the strains which proliferated less rapidly are serine proteases, the 
compound acts by inhibiting serine protease activity and the target protein is a serine protease. If 
desired, the compound may be derivatized and the efficacy of the derivatized compound against 
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each of the strains which proliferated more rapidly may be assessed as described herein in order to 
identify derivatives which are capable of interacting with a wide range of targets sharing a common 
activity or binding site (i.e. derivatives which have a greater ability to inhibit the proliferation of all 
the strains than the original compound) or to identify derivatives having greater specificity for a 
desired target (i.e. derivatives which have a greater specificity for one of the strains than the 
original compound). 

Rather than employing a single culture which contains multiple strains each of which 
underexpresses a proliferation-required gene product described herein, the methods of the present 
invention may be performed using an array of individual strains (i.e. a collection of strains) each of 
which underexpresses a different proliferation-required gene product. For example, individual 
strains each underexpressing a different proliferation-required gene product may be grown in 
different wells of a multiwell plate. Each well is contacted with the compound (and, where 
appropriate an agent which regulates the level of expression from the promoter). The level of 
proliferation of the strains in each of the wells is determined to identify a strain which proliferated 
less rapidly or which did not proliferate at all. The identity of the underexpressed gene product in 
the strain that proliferated less rapidly or which did not proliferate at all is determined as described 
above. 

In another embodiment, individual strains each underexpressing a different proliferation- 
required gene product (i.e. a collection of strains) are grown at different locations on a solid 
medium, such as an agar plate. The medium contains the compound and, where appropriate, an 
agent which regulates the level of expression from the promoter. The level of proliferation of each 
of the strains is determined to identify a strain which proliferated less rapidly (or a strain which is 
not recovered from the culture). The identity of the underexpressed gene product in the strain that 
proliferated less rapidly (or the strain which is not recovered from the culture) is determined as 
25 described above. 

The above methods may be used to prioritize compound development or to determine 
whether the compound has been previously identified or whether the target of the compound is the 
target of a previously identified drug. In particular, if the product is a natural product is 
advantageous to determine whether it has been previously identified prior to investing significant 
effort in developing it. Thus, in some embodiments of the present invention, the target of a partially 
purified or purified natural product or a compound produced by combinatorial chemistry is 
identified using the methods described above and compared to the targefe of known drugs. If the 
target is identical to that of a known drug, further development of the compound is halted. 

Alternatively, an array of strains each of which underexpresses a different gene product 
described herein (i.e. a collection of strains) is grown on solid medium containing a compound to be 
evaluated. The location of each strain in the array and the gene product underexpressed by that 
strain is known. The pattern of colonies which grow less rapidly or fail to grow in the presence of 
the compound is evaluated and compared to the pattern of colonies which grow less rapidly or fail 
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to grow in the presence of previously identified drugs. If the pattern of colonies which grow less 
rapidly or fail to grow in the presence of the compound being evaluated is the same as the pattern of 
colonies which grow less rapidly or fail to grow in the presence of a previously identified drug, 
further development of the compound is halted. 

5 Additionally, the nucleotide sequence of the gene product described herein in a strain which 

proliferated less rapidly (or a strain which was not recovered from the culture) in the assays 
described above is compared to the nucleotide sequence of gene products from heterologous 
organisms to determine the likely spectrum of species whose growth would be inhibited by the 
compound. If the gene product has a high degree of homology to gene products from heterologous 

10 species, it is likely that the compound would also inhibit the growth of these heterologous species. 
Homology may be determined using any of a variety of methods familiar to those skilled in the art 
For example, homology may be determined using a computer program such as BLASTP or 
FASTA. The ability of the compound to inhibit the growth of the heterologous species may then be 
confirmed by comparing the growth of cells of the heterologous species in the presence and absence 

15 of the compound. 

In other embodiments, the present invention uses collections or cultures of strains 
comprising both strains which overexpress gene products described herein required for cellular 
proliferation and strains which underexpress the same gene products required for cellular 
proliferation. The gene product which is overexpressed or underexpressed in each strain may be a 

20 gene product whose activity or level is inhibited by a nucleic acid comprising a nucleotide sequence 
selected from the group consisting of SEQ ID NOs.: 1-6213, a gene product encoded by a nucleic 
acid comprising a nucleotide sequence selected from the group consisting of SEQ ID NOs.: 6214- 
42397, a gene product comprising an amino acid sequence selected from the group consisting of 
SEQ ID NOs.: 42398-78581, a gene product whose activity or level is inhibited by a homologous 

25 antisense nucleic acid, a gene product encoded by a homologous coding nucleic acid, and a gene 
product comprising a homologous polypeptide. 

The culture or collection of strains is contacted with a compound and the nucleic acids 
present in the culture or collection of strains are analyzed. Preferably, nucleic acids derived from 
overexpressing strains can be distinguished from those derived from underexpressing strains. For 

30 example, the overexpressing strains may be obtained using promoter replacement as described 
above while the underexpressing strains may be obtained by expressing antisense nucleic acids. 
Accordingly, in one embodiment, amplification primers may be designed which will uniquely 
amplify nucleic acids from the overexpressing strains or the underexpressing strains. If a 
compound acts on a gene product which was overexpressed and underexpressed in the culture, then 
35 the amplification product obtained from the strain in the culture or collection which overexpressed 
gene product will be overrepresented in the culture or collection while the amplification product 
obtained from the strain which underexpressed the gene product will be underrepresented in the 
culture or collection. If desired, nucleic acids from a culture or collection which was contacted with 
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the compound may be compared to nucleic acids from a control culture or collection which was not 
contacted with the compound. Alternatively, nucleic acids from a culture or collection which was 
contacted with the compound may be directly analyzed without comparison to a control culture or 
collection. 

5 In some embodiments, strains are constructed in which a nucleic acid complementary to a 

gene encoding a gene product described herein required for proliferation or a portion thereof is 
operably linked to a regulatable promoter. For example, in some embodiments, the strains may 
transcribe an antisense nucleic acid selected from the group consisting of SEQ ID NOs.: 1-6213 or 
fragments thereof which inhibit proliferation or reduce the activity or level of the gene product 

10 encoded by the gene comprising a nucleotide sequence complementary to the antisense nucleic acid 
or homologous antisense nucleic acids or fragments thereof. In other embodiments, the strains may 
transcribe an antisense nucleic acid which reduces the activity or level of a gene product encoded 
by SEQ ID NOs.: 6214-42397, the polypeptides of SEQ ID NOs.: 42398-78581, homologous 
coding nucleic acids or homologous polypeptides. A culture comprising a plurality of such strains 

1 5 wherein each strain expresses an antisense nucleic acid against a different gene product required for 
proliferation is grown in the presence of varying levels of a compound which inhibits proliferation 
and in the presence of varying levels of an agent which regulates the level of transcription from the 
regulatable promoter. Nucleic acids samples are obtained from the culture, detectably labeled and 
hybridized to a solid support comprising nucleic acids containing the genes encoding the 

20 proliferation-required gene products or a portion thereof. The level of hybridization is quantitated 
for each nucleic acid encoding each of the proliferation-required gene products to determine the rate 
at which each of the strains proliferated in the culture. If the antisense nucleic acid expressed by a 
strain in the culture is not complementary to all or a portion of the gene encoding the target of the 
compound (i.e. a nonspecific strain), then the hybridization intensity for that strain will not be 

25 correlated with the concentration of the compound (See Figure 4), while if the antisense nucleic 
acid expressed by a strain in the culture is complementary to all or a portion of the gene encoding 
the target of the compound, the hybridization intensity for that strain will be intimately correlated 
with the concentration of the compound (See Figure 5). In this manner, the target of the compound 
may be identified. It will be appreciated that, as described above, rather than growing the strains in 

30 a single culture, each strain may be grown in a different location on a solid medium or in a different 
well of a multiwell plate. 

The methods described above can be simultaneously performed for each of a large number 
of compounds. For example, the compounds may be members of a library of compounds generated 
using combinatorial chemistry or members of a natural product library. In such methods, a plurality 

35 of cultures each comprising a plurality of strains each of which overexpresses or underexpresses a 
different gene product required for proliferation or a plurality of collections of individual strains 
each of which overexpresses or underexpresses a different gene product required for proliferation is 
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obtained. Each culture or collection of strains is contacted with a different compound in the library 
and the target of the compound is identified as described above. 

In still another embodiment, the antisense nucleic acids of the present invention (including the 
antisense nucelic acids of SEQ ID NOs. 1-6213 fragments thereof or homologous antisense nucleic 
5 acids or fragements thereof) that inhibit bacterial growth or proliferation can be used as antisense 
therapeutics for killing bacteria. The antisense sequences can be complementary to one of SEQ ID 
NOs.: 6214-42397 or fragments thereof, homologous coding nucleic acids or fragments thereof. 
Alternatively, antisense therapeutics can be complementary to operons in which proliferation-required 
genes reside (i.e. the antisense nucleic acid may hybridize to a nucleotide sequence of any gene in the 
10 operon in which the proliferation-required genes reside). Further, antisense therapeutics can be 
complementary to a proliferation-required gene or portion thereof with or without adjacent noncoding 
sequences, an intragenic sequence (i.e. a sequence within a gene), an intergenic sequence (i.e. a 
sequence between genes), a sequence spanning at least a portion of two or more genes, a 5' noncoding 
region or a 3' noncoding region located upstream or downstream from the actual sequence that is 
1 5 required for bacterial proliferation or an operon containing a proliferation-required gene. 

In addition to therapeutic applications, the present invention encompasses the use of nucleic 
acids complementary to nucleic acids required for proliferation as diagnostic tools. For example, 
nucleic acid probes comprising nucleotide sequences complementary to proliferation-required 
sequences that are specific for particular species of cells or microorganisms can be used as probes to 
20 identify particular microorganism species or cells in clinical specimens. This utility provides a rapid 
and dependable method by which to identify the causative agent or agents of a bacterial infection. This 
utility would provide clinicians the ability to accurately identify the species responsible for the 
infection and amdminister a compound effective against it. In an extension of this utility, antibodies 
generated against proteins translated from mRNA transcribed from proliferation-required sequences 
25 can also be used to screen for specific cells or microorganisms that produce such proteins in a species- 
specific manner. 

Other embodiments of the present invention include methods of identifying compounds which 
inhibit the activity of gene products required for cellular proliferation using rational drug design. As 
discussed in more detail below, in such methods, the structure of the gene product is determined using 

30 techniques such as x-ray crystallography or computer modeling. Compounds are screened to identify 
those which have a structure which would allow them to interact with the gene product or a portion 
thereof to inhibit its activity. The compounds may be obtained using any of a variety of methods 
familiar to those skilled in the art, including combinatorial chemistry. In some embodiments, the 
compounds may be obtained from a natural product library. In some embodiments, compounds having 

35 a structure which allows them to interact with the active site of a gene product, such as the active site of 
an enzyme, or with a portion of the gene product which interacts with another biomolecule to form a 
complex are identified. If desired, lead compounds may be identified and further optimized to provide 
compounds which are highly effective against the gene product 
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The following examples teach the genes of the present invention and a subset of uses for the 
genes identified as required for proliferation. These examples are illustrative only and are not intended 
to limit the scope of the present invention. 

EXAMPLES 

5 The following examples are directed to the identification and exploitation of genes required for 

proliferation. Methods of gene identification are discussed as well as a variety of methods to utilize the 
identified sequences. It will be appreciated that any of the antisense nucleic acids, proliferartion- 
required genes or proliferation-required gene products described herein, or portions thereof, may be 
used in the procedures described below, including the antisense nucleic acids of SEQ ID NOs.: 1-62 13, 
10 the nucleic acids of SEQ ID NOS.: 6214-42397, or the polypeptides of SEQ ID NOs.: 42398-78581. 
Likewise, homologous antisense nucleic acids, homologous coding nucleic acids, homologous 
polypeptides or portions of any of the above-mentioned nucleic acids or polypeptides, may be used in 
any of the procedures described below. 

Genes Identified as Required for Proliferation of Escherichia coli, Staphylococcus aureus, 
15 Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa and Salmonella 
. typhimurium. 

Genomic fragments were operably linked to an inducible promoter in a vector and assayed for 
growth inhibition activity. Example 1 describes the examination of a library of genomic fragments 
cloned into vectors comprising inducible promoters. Upon induction with xylose or HTG, the vectors 

20 produced an RNA molecule corresponding to the subcloned genomic fragments. In those instances 
where the genomic fragments were in an antisense orientation with respect to the promoter, the 
transcript produced was complementary to at least a portion of an mRNA (messenger RNA) encoding 
a Escherichia coli. Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Salmonella typhimurium gene product such that they interacted with 

25 sense mRNA produced from various Escherichia coli, Staphylococcus aureus, Enterococcus 
faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa or Salmonella typhimurium genes and 
thereby decreased the translation efficiency or the level of the sense messenger RNA thus decreasing 
production of the protein encoded by these sense mRNA molecules. In cases where the sense mRNA 
encoded a protein required for proliferation, bacterial cells containing a vector from which transcription 

30 from the promoter had been induced failed to grow or grew at a substantially reduced rate. 
Additionally, in cases where the transcript produced was complementary to at least a portion of a non- 
translated RNA and where that non-translated RNA was required for proliferation, bacterial cells 
containing a vector from which transcription from the promoter had been induced also failed to grow or 
grew at a substantially reduced rate. Li contrast, cells grown under non-inducing conditions grow at a 

35 normal rate. 

The above method was used to identify genes required for cellular proliferation in Escherichia 
coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas 
aeruginosa and Salmonella typhimurium. Additionally, a number of genes required for cellular 
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proliferation in Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa and Salmonella typhimurium, which have been described in 
the following U.S. Patent Applications: U.S. Patent Application Serial Number 09/492,709, filed 
January 27, 2000; U.S. Patent Application Serial Number 09/711,164, filed November 9, 2000; 
5 U.S. Patent Application Serial Number 09/741,669, filed December 19, 2000 and U.S. Patent 
Application Serial Number 09/815,242 filed March 21, 2001, U.S. Provisional Patent Application 
Serial Number 60/342,923, filed October 25, 2001, have been previously identified using the above 
method. 

EXAMPLE 1 

10 Inhibition of Bacterial Prolifer a tion after Induction of Antisense Expression 

To identify genes required for proliferation of E. coli, random genomic fragments were 
cloned into the IPTG-inducible expression vector pLEX5BA (Krause et al, J. Mol. Biol. 274: 365 
(1997) or a modified version of pLEX5BA, pLEX5BA-3' in which a synthetic linker containing a 
T7 terminator was ligated between the Pstl and Hindm sites of pLEX5BA. In particular, to 

15 constructpLEX5BA-3', the following oligonucleotides were annealed and inserted into the Pstl and 
Hindm sites of pLEX5B A: 

5' -GTCTAGCATAACCCCTTGGGGCCTCTAAACGGGTCCTTGAGGGGTTTTTTGA-3 ' (SEQ ID 
NO: 78584) 

5 • -AGCTTCAAAAAACCCCTCAAGGACCCGTTTAGAGGCCCCAAGGGGTTAT 
20 GCTAGACTGCA-3 ' (SEQ ID NO: 78585) 

Random fragments of E. coli genomic DNA were generated by DNAsel digestion or 

sonication, filled in with T4 polymerase, and cloned into the Smal site of pLEX5B A or pLEX5BA- 

3'. Upon activation or induction, the promoter transcribed the random genomic fragments. 

A number of vectors which allow the production of transcripts which have an extended 

25 lifetime in E. coli as well as other Gram negative bacteria can also be utilized in conjunction with 
these antisense inhibition experiments. Such vectors are described in U.S. Provisional Patent 
Application Serial Number 60/343,512, filed December 21, 2001. Briefly, the stabilized antisense 
RNA may comprise an antisense RNA which was identified as inhibiting proliferation as described 
above which has been engineered to contain at least one stem loop flanking each end of the 

30 antisense nucleic acid. In some embodiments, the at least one stem-loop structure formed at the 5' 
end of the stabilized antisense nucleic acid comprises a flush, double stranded 5' end. In some 
embodiments, one or more of the stem loops comprises a rho independent terminator. In additional 
embodiments, the stabilized antisense RNA lacks a ribosome binding site. In further embodiments, 
the stabilized RNA lacks sites which are cleaved by one or more RNAses, such as RNAse E or 

35 RNAse HI. In some embodiments, the stabilized antisense RNA may be transcribed in a cell which 
the activity of at least one enzyme involved in RNA degradation has been reduced. For example, 
the activity of an enzyme such as RNase E, RNase U, RNase HI, polynucleotide phosphorylase, and 
poly(A) polymerase, RNA helicase, enolase or an enzyme having similar functions may be reduced 
in the cell. 
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To study the effects of transcriptional induction in liquid medium, growth curves were carried 
out by back diluting cultures 1:200 into fresh media with or without 1 mM IPTG and measuring the 
OD450 every 30 minutes (min). To study the effects of transcriptional induction on solid medium, 10 2 , 
10 3 , 10 4 , 10 s , 10 6 , 10 7 and 10 8 fold dilutions of overnight cultures were prepared. Aliquots of from 0.5 

5 to 3 (J of these dilutions were spotted on selective agar plates with or without 1 mM IPTG. After 
overnight incubation, the plates were compared to assess the sensitivity of the clones to IPTG. 

Of the numerous clones tested, some clones were identified as containing a sequence mat 
inhibited E. coli growth after IPTG induction. Accordingly, the gene to which the inserted nucleic acid 
sequence corresponds, or a gene within the operon containing the inserted nucleic acid, is required for 

1 0 proliferation in E. coli. 

Nucleic acids involved in proliferation of Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa and Salmonella typhimurium were identified as 
follows. Randomly generated fragments of Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa or Salmonella typhimurium genomic DNA were 

15 transcribed from inducible promoters. 

In the case of Staphylococcus aureus, a novel inducible promoter system, XylT5, 
comprising a modified T5 promoter fused to the xylO operater from the xylA promoter of 
Staphylococcus aureus was used. The promoter is described in U.S. Patent Application Serial 
Number 10/032,393, filed December 21, 2001. Transcription from this hybrid promoter is 

20 inducible by xylose. 

Randomly generated fragments of Salmonella typhimurium genomic DNA were 
transcribed from an IPTG inducible promoter in pLEX5BA (Krause et al., J. Mol. Biol. 274: 365 
(1997) or a derivative thereof. Randomly generated fragements of Klebsiella pneumoniae genomic 
DNA were expressed from an IPTG inducible promoter in pLEX5BA-Kan. To construct 

25 pLEX5BA-kan, pLEX5BA was digested to completion with Clal in order to remove the bla gene. 
Then the plasmid was treated with a partial Nod digestion and blunted with T4 DNA polymerase. A 
3.2 kbp fragment was then gel purified and ligated to a blunted 1.3 kbp kan gene from pKarot. Kan 
resistant transformants were selected on Kan plates. Orientation of the kan gene was checked by 
Srnal digestion. A clone, which had the kan gene in the same orientation as the bla gene, was used 

30 to identify genes required for proliferation of Klebsiella pneumoniae. Randomly generated 
fragments of Pseudomonas aeruginosa genomic DNA were trancribed from a two-component 
inducible promoter system. Integrated on the chromosome was the T7 RNA polymerase gene 
regulated by lacUVS/ lacO (Brunschwig, E. andDarzins, A. 1992. Gene 111:35-41. On aseparate 
plasmid, a T7 gene 10 promoter, which is transcribed by T7 RNA polymerase, was fused with a 

35 lacO operator followed by a multiple cloning site. 
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Should the genomic DNA downstream of the promoter contain, in an antisense orientation, 
at least a portion of an mKNA or a non-translated RNA encoding a gene product involved in 
proliferation, then induction of transcription from the promoter will result in detectable inhibition of 
proliferation. 

5 In the case of Staphylococcus aureus, a shotgun library of Staphylococcus aureus genomic 

fragments was cloned into the vector P XyIT5-P15a, which harbors the XylT5 inducible promoter. 
The vector was linearized at a unique BaniSi site immediately downstream of the XyIT5 
promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 
reclosure of the linearized ends. Genomic DNA isolated from Staphylococcus aureus strain KN450 
10 was fully digested with the restriction enzyme Sau3A , or , alternatively, partially digested with 
DNase I and "blunt-ended" by incubating with T4 DNA polymerase. Random genomic fragments 
between 200 and 800 base pairs in length were selected by gel purification. The size-selected 
genomic fragments were added to the linearized and dephosphorylated vector at a molar ratio of 0.1 
to 1, and ligated to form a shotgun library. 
1 5 The ligated products were transformed into electrocompetent E. coli strain XLl-Blue MRF 

(Stratagene) and plated on LB medium with supplemented with carbenicillin at 100 ug/ml. 
Resulting colonies numbering 5 x 10 s or greater were scraped and combined, and were then 
subjected to plasmid purification. 

The purified library was then transformed into electrocompetent Staphylococcus aureus 
20 RN4220. Resulting transformants were plated on agar containing LB + 0.2% glucose (LBG 
medium) + chloramphenicol at 15 p.g/ml (LBG+CM15 medium) in order to generate 100 to 150 
platings at 500 colonies per plating. The colonies were subjected to robotic picking and arrayed 
into wells of 384 well culture dishes. Each well contained lOOo! of LBG + CM15 liquid medium. 
Inoculated 384 well dishes were incubated 16 hours at 37°C, and each well was roboticalry gridded 
25 onto solid LBG + CM15 medium with or without 2% xylose. Gridded plates were incubated 16 
hours at 37°C, and then manually scored for arrayed colonies that were growth-compromised in the 
presence of xylose. 

Arrayed colonies that were growth-sensitive on medium containing 2% xylose, yet were 
able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 

30 analysis as follows: Colonies from the plate lacking xylose were manually picked and inoculated 
into individual wells of a 96 well culture dish containing LBG + CM15, and were incubated for 16 
hours at 37°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 384 well array 
and then gridded onto media containing 2% xylose or media lacking xylose. After growth for 16 

35 hours at 37°C, the arrays that resulted on the two media were compared to each other. Clones that 
grew similarly at all dilutions on both media were scored as a negative and were no longer 
considered. Clones that grew on xylose medium but failed to grow at the same serial dilution on 
the non-xylose plate were given a score based on the differential, i.e. should the clone grow at a 
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serial dilution of 10 4 or less on the xylose plate and grow at a serial dilution of 10 8 or less" on" the 
non-xylose plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

For Salmonella typhimurium and Klebsiella pneumoniae growth curves were carried out by 
5 back diluting cultures 1:200 into fresh media containing 1 mM IPTG or media lacking IPTG and 
measuring the OD450 every 30 minutes (min). To study the effects of Iranscriptional induction on solid 
medium, 10 2 , 10 3 , 10 4 , 10 s , 10 6 , 10 7 and 10 8 fold dilutions of overnight cultures were prepared. 
Aliquots of from 0.5 to 3 ul of these dilutions were spotted on selective agar plates with or without 1 
mM IPTG. After overnight incubation, the plates were compared to assess the sensitivity of the clones 
10 to IPTG. 

Nucleic acids involved in proliferation of Pseudomonas aeruginosa were identified as 
follows. Randomly generated fragments of Pseudomonas aeruginosa genomic DNA were 
transcribed from a two-component inducible promoter system. Integrated on the chromosome was 
the T7 RNA polymerase gene regulated by lacUVS/ lacO (Brunschwig, E. and Damns, A. 1992. 

15 Gene 1 1 1:35-41). On an expression plasmid there was a T7 gene 10 promoter, which is transcribed 
by T7 RNA polymerase, fused with a lacO operator followed by a multiple cloning site. 
Transcription from this hybrid promoter is inducible by IPTG. Should the genomic DNA 
downstream of the promoter contain, in an antisense orientation, at least a portion of an mRNA 
encoding a gene product involved in proliferation, then induction of expression from the promoter 

20 will result in detectable inhibition of proliferation. 

A shotgun library of Pseudomonas aeruginosa genomic fragments was cloned into the 
vectors pEP5, pEP5S, or other similarly constructed vectors which harbor the TJlacO inducible 
promoter. The vector was linearized at a unique Smal site immediately downstream of the T7/acO 
promoter/operator. The linearized vector was treated with shrimp alkaline phosphatase to prevent 

25 reclosure of the linearized ends. Genomic DNA isolated from Pseudomonas aeruginosa strain 
PAOl was partially digested with DNase I and "blunt-ended" by incubating with T4 DNA 
polymerase. Random genomic fragments between 200 and 800 base pairs in length were selected 
by gel purification. The size-selected genomic fragments were added to the linearized and 
dephosphorylated vector at a molar ratio of 2 to 1, and ligated to form a shotgun library. 

30 The ligated products were transformed into electrocompetent E. coli strain XLl-BIue MRF" 

(Stratagene) and plated on LB medium with carbenicillin at 100 ug/ml or Streptomycin 100 ug/ml. 
Resulting colonies numbering 5 x 10 s or greater were scraped and combined, and were then 
subjected to plasmid purification. 

The purified library was then transformed into electrocompetent Pseudomonas aeruginosa 

35 strain PAOl. Resulting transformants were plated on LB agar with carbenicillin at 100 ug/ml or 
Streptomycin 40 ug/ml in order to generate 100 to 150 platings at 500 colonies per plating. The 
colonies were subjected to robotic picking and arrayed into wells of 384 well culture dishes. Each 
well contained 100 u.1 of LB + CB 100 or Streptomycin 40 liquid medium. Inoculated 384 well 
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dishes were incubated 16 hours at room temperature, and each well was roboucally gridded onto 
solid LB + CB100 or Streptomycin 40 medium with or without 1 mM IPTG. Gridded plates were 
incubated 16 hours at 37°C, and then manually scored for arrayed colonies that were growth- 
compromised in the presence of IPTG. 

5 Arrayed colonies that were growth-sensitive on medium containing 1 mM IPTG, yet were 

able to grow on similar medium lacking IPTG, were subjected to further growth sensitivity analysis 
as follows: Colonies from the plate lacking IPTG were manually picked and inoculated into 
individual wells of a 96 well culture dish containing LB + CB100 or Streptomycin 40, and were 
incubated for 16 hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium 

10 and allowed to incubate for 4 hours at 37°C, after which they were subjected to serial dilutions in a 
384 well array and then gridded onto media with and without 1 mM IPTG. After growth for 16 
hours at 37°C, the arrays of serially diluted spots that resulted were compared between the two 
media. Clones that grew similarly at all dilutions on both media were scored as a negative and were 
no longer considered. Clones that grew on IPTG medium but failed to grow at the same serial 

15 dilution on the non-IPTG plate were given a score based on the differential, i.e. should the clone 
grow at a serial dilution of 10 4 or less on the IPTG plate and grow at a serial dilution of 10 s or less 
on the IPTG plate, then the corresponding clone received a score of "4" representing the log 
difference in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted 

20 Pseudomonas aeruginosa growth or proliferation, the inserts or nucleic acid fragments contained in 
those vectors were isolated for subsequent characterization. Vectors of interest were subjected to 
nucleic acid sequence determination. 

Nucleic acids involved in proliferation of E. faecalis were identified as follows. Randomly 
generated fragments of genomic DNA were expressed from the vectors pEPEF3 or pEPEF14, 

25 which contain the CP25 or P59 promoter, respectively, regulated by the xyl operator/repressor. 
These plasmids as well as other vectors useful for the expression of nucleic acids in Enterococcus 
faecalis and other Gram positive organisms are described in U.S. Patent Application Serial Number 
10/032,393, filed December 21, 2001, the disclosure or which is incorportated herein by reference 
in its entirety. Should the genomic DNA downstream of the promoter contain, in an antisense 

30 orientation, at least a portion of a mRNA encoding a gene product involved in proliferation, then 
induction of expression from the promoter will result in detectable inhibition of proliferation. 

A shotgun library of E. faecalis genomic fragments was cloned into the vector pEPEF3 or 
pEPEF14, which harbor xylose inducible promoters. The vector was linearized at a unique Sinai 
site immediately downstream of the promoter/operator. The linearized vector was treated with 

35 alkaline phosphatase to prevent reclosure of the linearized ends. Genomic DNA isolated from E. 
faecalis strain OG1RF was partially digested with DNase I and "blunt-ended" by incubating with 
T4 DNA polymerase. Random genomic fragments between 200 and 800 base pairs in length were 
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selected by gel purification. The size-selected genomic fragments were added to the linearized and 
dephosphorylated vector at a molar ratio of 2 to 1, and ligated to form a shotgun library. 

The ligated products were transformed into electrocompetent E. coli strain TOP 10 cells 
(tavitrogen) and plated on LB medium with erythromycin (Erm) at 150 ug/ml. Resulting colonies 
5 numbering 5 x 10 5 or greater were scraped and combined, and were then subjected to plasmid 
purification. 

The purified library was then transformed into electrocompetent E. faecalis strain OG1RF. 
Resulting transformants were plated on Todd-Hewitt (TH) agar with erythromycin at 10 ug/ml in 
order to generate 100 to 150 platings at 500 colonies per plating. The colonies were subjected to 
10 robotic picking and arrayed into wells of 384 well culture dishes. Each well contained 100 ul of 
THB + Erm 10 ug/ml. Inoculated 384 well dishes were incubated 16 hours at room temperature, 
and each well was robotically gridded onto solid TH agar + Erm with or without 5% xylose. 
Gridded plates were incubated 16 hours at 37°C, and then manually scored for arrayed colonies that 
were growth-compromised in the presence of xylose. 
15 Arrayed colonies that were growth-sensitive on medium containing 5% xylose, yet were 

able to grow on similar medium lacking xylose, were subjected to further growth sensitivity 
analysis. Colonies from the plate lacking xylose were manually picked and inoculated into 
individual wells of a 96 well culture dish containing THB + Erm 10, and were incubated for 16 
hours at 30°C. These cultures were robotically diluted 1/100 into fresh medium and allowed to 
20 incubate for 4 hours at 37°C, after which they were subjected to serial dilution on plates containing 
5% xylose or plates lacking xylose. After growth for 16 hours at 37°C, the arrays of serially diluted 
spots that resulted were compared between the two media. Colonies that grew similarly on both 
media were scored as a negative and corresponding colonies were no longer considered. Colonies 
on xylose medium that failed to grow to the same serial dilution compared to those on the non- 
25 xylose plate were given a score based on the differential. For example, colonies on xylose medium 
that only grow to a serial dilution of -4 while they were able to grow to -8 on the non-xylose plate, 
then the corresponding transformant colony received a score of "4" representing the log difference 
in growth observed. 

Following the identification of those vectors that, upon induction, negatively impacted E. 
30 faecalis growth or proliferation, the inserts or nucleic acid fragments contained in those expression 
vectors were isolated for subsequent characterization. The inserts in the vectors of interest were 
subjected to nucleotide sequence determination. 

It will be appreciated that other restriction enzymes and other endonucleases or 
methodologies may be used to generate random genomic fragments. In addition, random genomic 
35 fragments may be generated by mechanical shearing. Sonication and nebulization are two such 
techniques commonly used for mechanical shearing of DNA. 
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EXAMPLE 2 

Nucleotide Se quence Determination of Identified Clones Transribing Nucleic Acid Fragments with 
Detrimental Effects on Escherichia coll Staphylococcus aureus. Enterococcus faecalis. Klebsie lla 
pneumoniae. Pseudomonas aeru ginosa or Salmonella typhimurium Proliferation 
5 Plasmids from clones that received a dilution plating score of "2" or greater were isolated to 

obtain the genomic DNA insert responsible for growth inhibition as follows. 

The nucleotide sequences of the nucleic acid sequences which inhibited the growth of 
Escherichia coli were determined using plasmid DNA isolated using Q1APREP (Qiagen, Valencia, 
CA) and methods supplied by the manufacturer. The primers used for sequencing the inserts were 5' - 
10 TGTTTATCAGACCGCTT - 3' (SEQ ID NO: 78586) and 5' - ACAATTTCACACAGCCTC - 3' 
(SEQ ID NO: 78587). These sequences flank the polylinker in pLEX5BA. 

The nucleotide sequences of the nucleic acid sequences which inhibited the growth of 
Staphylococcus aureus were determined as follows. Staphylococcus aureus were grown in standard 
laboratory media (LB or TB with 15 ug/ml Chloramphenicol to select for the plasmid). Growth 
15 was carried out at 37°C overnight in culture tubes or 2 ml deep well microtiter plates. 

Lysis of Staphylococcus aureus was performed as follows. Cultures (2-5 ml) were 
centrifuged and the cell pellets resuspended in 1.5 mg/ml solution of lysostaphin (20 ui/ml of 
original culture) followed by addition of 250 ul of resuspension buffer (Qiagen). Alternatively, cell 
pellets were resuspended directly in 250 ul of resuspension buffer (Qiagen) to which 5-20 p.1 of a 1 
20 mg/ml lysostaphin solution were added. 

DNA was isolated using Qiagen miniprep kits or Wizard (Qiagen) miniprep kits according 
to the instructions provided by the manufacturer. 

The genomic DNA inserts were amplified from the purified plasmids by PCR as follows. 
1 ul of Qiagen purified plasmid was put into a total reaction volume of 25 ul Qiagen Hot 
25 Start PCR mix. For Staphylococcus aureus, the following primers were used in the PCR reaction: 
P XylT5F: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 78588) 
LexL TGTTTTATCAGACCGCTT (SEQ ID NO: 78589) 

Similar methods were conducted for Salmonella typhimurium and Klebsiella pneumoniae. 
For Salmonella typhimurium and Klebsiella pneumoniae the following primers were used: 
30 5' - TGTTTTATCAGACCGCTT - 3' (SEQ ID NO: 78589) and 
S'-ACAATTTCACACAGCCTC-S' (SEQ ID NO: 78587) 
PCR was carried out in a PE GenAmp with the following cycle times: 
Stepl. 95°C15min 
Step 2. 94° C 45 sec 
35 Step 3. 54° C 45 sec 
Step 4. 72° C 1 minute 
Step 5. Return to step 2, 29 times 
Step 6. 72° C 10 minutes 
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Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

For Pseudomonas aeruginosa, plasmids from transformant colonies that received a dilution 
5 plating score of "2" or greater were isolated to obtain the genomic DNA insert responsible for 

growth inhibition as follows. Pseudomonas aeruginosa were grown in standard laboratory media 

(LB with carbenicillin at 100 ug/ml or Streptomycin 40 ug/ml to select for the plasmid). Growth 

was carried out at 30°C overnight in 100 ul culture wells in microtiter plates. To amplify insert 

DNA 2 ul of culture were placed into 25 ul Qiagen Hot Start PCR mix. PCR reactions were in 96 
10 well microtiter plates. For plasmid pEP5S me following primers were used in the PCR reaction: 

T7L1+: GTCGGCGATATAGGCGCCAGCAACCG (SEQ ID NO: 78590) 

P StrA3: ATAATCGAGCATGAGTATCATACG (SEQ ID NO: 78591) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Stepl. 95°C15min 
15 Step 2. 94° C 45 sec 

Step 3. 54° C 45 sec 

Step 4. 72° C 1 minute 

Step 5. Return to step 2, 29 times 

Step 6. 72° C 10 minutes 
20 Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 

mix. The following primers were used in the sequencing reaction: 
25 T7/L2: ATGCGTCCGGCGTAGAGGAT (SEQ ID NO: 78592) 

PCR was carried out in a PE GenAmp with the following cycle times: 

Step 1. 94° C 15 min 

Step 2. 96° C 10 sec 

Step 3. 50° C 5 sec 
30 Step 4. 60 C 4 min 

Step 5. Return to step 2, 24 times 

Step 6. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
instructions. 

35 For E. faecalis, plasmids from transformant colonies that received a dilution plating score 

of "2" or greater were isolated to obtain the genomic DNA insert responsible for growth inhibition 
as follows. E. faecalis were grown in THB 10 u.g/ml Erm at 30°C overnight in 100 ul culture wells 
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in microtiter plates. To amplify insert DNA 2 ul of culture were placed into 25 uj Qiagen Hot Start 
PCR mix. PCR reactions were in 96 well microtiter plates. The following primers were used in the 
PCR reaction: 

pXylT5: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 78588) and the 
5 pEP/pAKl primer. 

PCR was carried out in a PE GenAmp with the following cycle times: 

Step 1. 95" C 15 min 

Step 2. 94° C 45 sec 

Step 3. 54° C 45 sec 
10 Step 4. 72° CI minute 

Step 5. Return to step 2, 29 times 

Step 6. 72° C 10 minutes 

Step 7. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the manufacturer's 
15 instructions. 

The purified PCR products were then directly cycle sequenced with Qiagen Hot Start PCR 

mix. The following primers were used in the PCR reaction: 

pXylT5: CAGCAGTCTGAGTTATAAAATAG (SEQ ID NO: 78588) 

PCR was carried out in a PE GenAmp with the following cycle times: 
20 Step 1. 94° C 15 min 

Step 2. 96° C 10 sec 

Step 3. 50° C 5 sec 

Step 4. 60° C 4 min 

Step 5. Return to step 2, 24 times 
25 Step 6. 4° C hold 

The PCR products were cleaned using Qiagen Qiaquick PCR plates according to the 

manufacturer's instructions. 

The amplified genomic DNA inserts from each of the above procedures were subjected to 

automated sequencing. Sequence identification numbers (SEQ ID NOs) and clone names for the 
30 identified inserts are listed in Table IA and discussed below. 
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EXAMPLE 3 

Comparison Of Isolated Nucleic Ac ids to Known Sequences 
The nucleotide sequences of the subcloned fragments from Escherichia coli. Staphylococcus 
aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa and Salmonella 
5 typhimurium obtained from the expression vectors discussed above were compared to known 
sequences from Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium and other microorganisms as 
follows. First, to confirm that each clone originated from one location on the chromosome and was 
not chimeric, the nucleotide sequences of the selected clones were compared against the 
10 Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa or Salmonella typhimurium genomic sequences to align the clone to the 
correct position on the chromosome. The NCBI BLASTN v 2.0.9 program was used for mis 
comparison, and the incomplete Staphylococcus aureus genomic sequences licensed from TIGR, as 
well as the NCBI nonredundant GenBank database were used as the source of genomic data. 
15 Salmonella typhimurium sequences were compared to sequences available from the Genome 
Sequencing Center (http://genome.wustl.edu/gsc/salmonella.shtml), and the Sanger Centre 
(http://www.sanger.ac.Uk/Droiects/S typhi). Pseudomonas aeruginosa sequences were compared to 
a proprietary database and the NCBI GenBank database. The E. faecalis sequences were compared to 
a proprietary database. 

20 The BLASTN analysis was performed using the default parameters except that the filtering 

was turned off. No further analysis was performed on inserts which resulted from the ligation of 
multiple fragments. 

In general, antisense molecules and their complementary genes are identified as follows. 
First, all possible full length open reading frames (ORFs) are extracted from available genomic 

25 databases. Such databases include the GenBank nonredundant (nr) database, the unfinished 
genome database available from TIGR and the PathoSeq database developed by bicyte Genomics. 
The latter database comprises over 40 annotated bacterial genomes including complete ORF 
analysis. If databases are incomplete with regard to the bacterial genome of interest, it is not 
necessary to extract all ORFs in the genome but only to extract the ORFs within the portions of the 

30 available genomic sequences which are complementary to the clones of interest. Computer 
algorithms for identifying ORFs, such as GeneMark, are available and well known to those in the 
art. Comparison of the clone DNA to the complementary ORF(s) allows determination of whether 
the clone is a sense or antisense clone. Furthermore, each ORF extracted from the database can be 
compared to sequences in well annotated databases including the GenBank (nr) protein database, 

35 SWISSPROT and the like. A description of the gene or of a closely related gene in a closely related 
microorganism is often available in these databases. Similar methods are used to identify antisense 
clones corcesponding to genes encoding non-translated RNAs. 
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In order to generate the gene identification data compiled in Table IB, each of the cloned 

nucleic acid sequences discussed above corresponding to SEQ ID NO.s 1-6213 was used to identify 

the corresponding Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 

pneumoniae, Pseudomonas aeruginosa or Salmonella typhimurium ORFs in the PathoSeq v.4.1 

5 (March 2000 release) database of microbial genomic sequences. For this purpose, the NCBI 

BLASTN 2.0.9 computer algorithm was used. The default parameters were used except that 

filtering was turned off. The default parameters for the BLASTN and BLASTX analyses were: 

Expectation value (e)=10 

Alignment view options: pairwise 
10 Filter query sequence (DUST with BLASTN, SEG with others)=T 

Cost to open a gap (zero invokes behavior)=0 
Cost to extend a gap (zero invokes behavior)=0 

X dropoff value for gapped alignment (in bits) (zero invokes behavior)=0 

Show GI's in deflines=F 
15 ■ Penalty for a nucleotide mismatch (BLASTN only)=!3 

Reward for a nucleotide match (BLASTN onIy)=l 

Number of one-line descriptions (V)=500 

Number of alignments to show (B)=250 

Threshold for extending hits=default 
20 Perform gapped alignment (not available with BLASTX)=T 

Query Genetic code to use=l 

DB Genetic code (for TBLASTfnx] only=l 

Number of processors to use=l 

SeqAlign file 
25 Believe the query defline=F 

Matrix=BLOSUM62 

Word Size= default 

Effective length of the database (use zero for the real size)=0 
Number of best hits from a region to keep=l 00 
30 Length of region used to judge hits=20 

Effective length of the search space (use zero for the real size)=0 
Query strands to search against database (for BLAST[nx] andTBLASTX), 3 is both, 1 is 
top, 2 is bottom=3 

Produce HTML output=F 

35 

Alternatively, ORFs were identified and refined by conducting a survey of the public and 
private data sources. Full-length gene protein and nucleotide sequences for these organisms were 
assembled from various sources. For Pseudomonas aeruginosa, gene sequences were adopted from 
the Pseudomonas genome sequencing project (downloaded from http://www.pseudomonas.com). 

40 For Klebsiella pneumoniae. Staphylococcus aureus. Streptococcus pneumoniae and Salmonella 
typhi, genomic sequences from PathoSeq v 4.1 (Mar 2000 release) was reanalyzed for ORFs using 
the gene finding software GeneMark v 2.4a, which was purchased from GenePro Inc. 451 Bishop 
St., N.W., Suite B, Atlanta, GA, 30318, USA. 

Antisense clones were identified as those clones for which transcription from the inducible 

45 promoter would result in the expression of an RNA antisense to a complementary ORF, intergenic 
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or intragenic sequence. Those clones containing single inserts and that caused growth sensitivity 
upon induction are listed in Table IA. 

The gene descriptions in the PathoSeq database derive from annotations available in the 
public sequence databases described above. Where a clone was found to share significant sequence 
5 identity to two or more adjacent ORFs, it was listed once for each ORF and the PathoSeq 
information for each ORF was compiled in Table IB. 

Table IA lists the SEQ ID NOs. and clone names of the inserts which inhibited 
proliferation. This information was used to identify the ORFs (SEQ ID NOs.: 6214-42397) whose 
gene products (SEQ ID NOs. 42398-78581) were inhibited by the nucleic acids comprising the 
10 nucleotide sequences of SEQ ID NOs. 1-6213. Table IB lists the clone name and the PathoSeq 
Locus containing the clone. 
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Clone Name 


Gene 
Locus ID 


Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
LocusID 


E3M10000001B01 


EFA205257 


E1M10000233C05 


ECO103161 


S1M10000005E05 


SAU802496 


E3M10000001B01 


EFA205258 


E1M10000233H05 


ECO103224 


S1M10000005C06 


SAU802121 


E3M10000001A02 


EFA205257 


E1M10000233H05 


ECO103225 


S1M10000005D06 


SAU801183 


E3M1 000000 1A02 


EFA205258 


E1M1000O233D08 


ECO103185 


S1M10000005D06 


SAU801184 


E3M10000001B02 


EFA205225 


E1M10000233F08 


ECO103265 


S1M10000005A07 


SAU800967 


E3M10000001B02 


EFA201977 


E1M10000233F08 


ECO103266 


S1M1O000005B07 


SAU802496 


E3M10000001B02 


EFA203137 


E1M10000233A09 


ECO104092 


S1M10000005D07 


SAU801264 


E3M10000001C02 


EFA200840 


E1M10000233A09 


ECO 104093 


S1M10000005A08 


SAU802496 


E3M10000001D02 


EFA202003 


E1M10000233E09 


ECO 103238 


S1M10000005B08 


SAU800548 


E3M1 000000 1E02 


EFA200840 


E1M1000O233EO9 


ECO103239 


S1M10000005D08 


SAU800607 


E3M10000001F02 


EFA200807 


E1M10000233F09 


ECO103886 


S1M10000005E08 


SAU802496 


E3M1O0O0O01G02 


EFA205257 


E1M10000233D10 


ECO103242 


S1M10000005B09 


SAU800122 


E3M10000001G02 


EFA205258 


E1M10000233DIO 


ECO103243 


S1M1000000SC09 


SAU801481 


E3M10000001H02 


EFA200811 


E1M10000233H10 


ECO100094 


S1M10000005D09 


SAU800542 


E3M10000001E03 


EFA201987 


E1M10000234E01 


ECO103884 


S1M10000005A10 


SAU801723 


E3M10000001E03 


EFA205258 


E1M10000234B02 


ECO103886 


S1M10000005A10 


SAU801722 


E3M10000001G03 


EFA201987 


E1M10000234G02 


ECO103233 


S1M10000005A11 


SAU801644 


E3M10000001G03 


EFA205258 


E1M10000234G02 


ECO103234 


S1M10000005C11 


SAU801113 


E3M1000OOO1H03 


EFA201987 


E1M10000234C05 


ECO103181 


S1M10000005D11 


SAU800547 


E3M1 000000 1H03 


EFA205258 


E1M10000234C07 


ECO103844 


S1M10000005E11 


SAU800155 


E3M10000001D04 


EFA201980 


E1M10000234C08 


ECO103878 


S1M10000005B12 


SAU802160 


E3M1O0OO001D04 


EFA201981 


E1M10000234C08 


ECO204942 


S1M10000005B12 


SAU603460 


E3M1 000000 1D04 


EFA205229 


E1M10000234F08 


ECO103461 


S1M10000005D12 


SAU801644 


E3M10000001E04 


EFA201028 


E1M10000234H08 


ECO103226 


S1M10000006F01 


SAU801264 


E3M10000001F04 


EFA200811 


E1M10000234F09 


ECO103055 


S1M10000006B02 


SAU800381 


E3M10000001G04 


EFA201993 


E1M10000234D10 


ECO100876 


S1M10000006E02 


SAU802496 


E3M10000001H04 


EFA201980 


E1M10000234G10 


ECO100886 


S1M10000006F02 


SAU802160 


E3M10000001H04 


EFA201981 


E1M10000234B12 


ECO104010 


S1M10000006G02 


SAU802125 


E3M10000001H04 


EFA205229 


E1M10000235D01 


ECO102233 


S1M10000006A03 


SAU802496 


E3M1 000000 1B05 


EFA201993 


E1M10000235A03 


ECO 100798 


S1M10000006B03 


SAU802655 


E3M10000001D05 


EFA201974 


E1M10000235H03 


ECO103886 


S1M1000O0O6D03 


SAU801740 


E3M10000001D05 


EFA201975 


E1M10000235E04 


ECO103236 


S1M10000006E03 


SAU801256 


E3M10000001G05 


EFA202001 


E1M10000235B06 


ECO103886 


S1M10000006F03 


SAU801434 


E3M1000O001G05 


EFA202003 


E1M10000235F06 


ECO1034S1 


S1M10000006G03 


SAU801275 


E3M10000001A06 


EFA201028 


E1M10000235B08 


ECO103885 


S1M10000006A04 


SAU801139 


E3M10000001F06 


EFA201028 


E1M10000235E08 


ECO103161 


S1M10000006B04 


SAU802496 


E3M10000001B08 


EFA201028 


E1M10000235B09 


ECO101848 


S1M10000006C04 


SAU802158 


E3M10000001E08 


EFA200807 


E1M10000235H09 


ECO103481 


S1M10000006E04 


SAU801089 


E3M10000001C09 


EFA200839 


E1M10000235H09 


ECO 103482 


S1M10000006F04 


SAU801644 


E3M10000001D09 


EFA201987 


E1M10000235B10 


ECO100886 


S1M10000006G04 


SAU801740 


E3M10000001D09 


EFA205258 


E1M10000235A11 


ECO102299 


S1M10000006A05 


SAU802224 


E3M10000001E09 


EFA201987 


E1M10000235F12 


ECO103233 


S1M1000O006AO5 


SAU802223 


E3M1 000000 1E09 


EFA205258 


E1M10000235F12 


ECO103234 


S1M10000006D05 


SAU802496 


E3M10000001B10 


EFA205257 


E1M10000236E01 


ECO 100095 


S1M10000006G05 


SAU801256 


E3M10000001B10 


EFA205258 


E1M10000236AO2 


ECO 102340 


S1M10000006C06 


SAU800331 


E3M10000004D01 


EFA201985 


E1M10000236E02 


ECO103878 


S1M10000006C06 


SAU800332 


E3M10000004D01 


EFA201984 


E1M10000236E02 


ECO204942 


S1M10000006D06 


SAU802496 


E3M10000004D01 


EFA202953 


E1M10000236A03 


ECO103287 


S1M10000006F06 


SAU800548 


E3M10000004G01 


EFA200839 


E1M10000236D03 


ECO102556 


S1M10000006G06 


SAU800006 


E3M10000004D02 


EFA202022 


E1M10000236GO3 


ECO 102655 


S1M10000006A07 


SAU800967 


E3M10000004D02 


EFA202028 


E1M10000236A04 


ECO103186 


S1M10000006B07 


SAU801760 
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Clone Name 


Gene 
LocusID 


Clone Name 


Gene 


PIati^ Namp 


Gene 
LocusID 


E3M10000004D02 


EFA202536 


el xai AAAAoiA'nft/i 
blMl UU UUZ JOUU't 




S1M10000006C07 


SAU800546 


E3M10000004C03 


EFA200412 


U 1 1YL 1 UUUU A J 0 VJU*t 


TO 1035 10 


S1M10000006D07 


SAU801105 


E3M10000004A04 


EFA201981 


tji x>n nnnno^fi A os 


PPO102847 


S1M10000006E07 


SAU802496 


E3M100O0004AO4 


EFA205229 




PPO103181 


S1M10000006G07 


SAU801731 


E3M10000004F08 


EFA201977 


"Cl \jf 1 ftftftA9**A"ROS 


PPO 103 182 


S1M10000006A08 


SAU802496 


E3M10000004FOa 


EFA203137 


iiliVllUUUUAJDilUD 


FPO103242 


S1M10000006E08 


SAU802238 


E3M10000004D10 


EFA201999 


Hi xai aaaa.91£Wa< 


PPO 103243 


S1M10000006A10 


SAU802496 


E3M10000OO4U1O 


EFA201997 


u i \>i i AAAA9*A/*r»ftR 

clMl wUw* JOlyl/O 


prn 103669 


S1M10000006B10 


SAU802240 


E3M10000004F10 


EFA200624 


TJ1XX1 AAAA97AWAQ. 

■ falMlUUuuzjoruy 


T<PO 10^228 


S1M10000006C10 


SAU802496 


E3M10000004E11 


EFA200624 


u i \a t aaaao*! api ft 


PPOI 02227 


S1M10000006G10 


SAU802247 


E3M10000004H11 


EFA205225 


fa 1 M I UUUUZJ OA 1 1 




S1M10000006G1O 


SAU802248 


E3M10000004H11 


EFA201977 


T?1 XiM AAAAlKf™* 1 1 


PPO101088 


S1M10000006B11 


SAU801618 


E3M10000004H11 


EFA203137 


fa 1 Ml UUUUZ JOr 1 Z 




S1M10000006G11 


SAU802119 


E3M10000005B01 


EFA201984 


falMlUUUUZ,} /Aui 


proimi6i 


S1M10000006G11 


SAU802118 


E3M10000005BU1 


EFA201983 


cllVil UUUUZJ /dUZ 


PPO101810 


S1M10000006A12 


SAU800548 


E3M10000005C01 


EFA200839 


ClXjfl AAnA9*7F0A 


proim2i7 


S1M10000006B12 


SAU802558 


E3M10OO00O5EO1 


EFA201977 


Ci X>T 1 AAAftO 1*7 U ftA 


PPO10'?2l8 


S1M10000007F01 


SAU801256 


E3M1000O0O5EO1 


EFA203137 


falMlUUUVMJ /XiU'r 


PP0 10^624 


S1M10000007B02 


SAU800591 


E3M100000O5E02 


EFA201977 


C 1 X A 1 AA A A9 1 7W ft A 


PPO103625 


S1M10000007B02 


SAU800592 


E3M10000005E02 


A OAT 1 IT 

EFA20313/ 


tji Ayiinftnn?nfTftfi 


FPO103232 


S1M10000007F02 


SAU801366 


E3M10000005C03 


EFA2U0sll 


c liur 1 ftftftft*? *A 700/5 
C 1 IVL 1 UUUU* J / uuo 


PPO103233 


S1M10000007G02 


SAU801138" 


E3M10O0O0O5C03 


EFA200812 




PPO 101886 


SIM10000007A03 


SAU801899 


E3M10O0O0O5D03 


EFA200811 


c 1 "NX 1 AAAf\*) i7r?m 


PP0 103263 


S1M10000007D03 


SAU802496 


E3M10000005DO3 


EFA200812 




PPO102267 


S1M10000007G03 


SAU800967 


E3M10O000O5E03 


EFA20081 1 


C 1 \A 1 ftftftft0 1 7 A OR 


PPO 1032 17 

A_i V^\/ A *• * * 


S1M10000007C04 


SAU801740 


E3M1000O0O5E03 


EFA200812 


T? 1 xx i nnnft9'X7 AftR 


PPO103216 


S1M10000007E04 


SAU802496 


E3M10OO0O05C04 


T3T* A OAA£a?A 


E.lM.lUUUUZJ/X5vO 


PPO101185 


S1M10000007F04 


SAU800478 


E3M10000005C04 


EFA200661 


C 1 IVL 1 UUvvZj / Duo 


PPO101186 


S1M10000007C05 


SAU800547 


E3M10000005D04 


EFA200839 


m \jf i ftnnfY5**7T^ftS 


PPO103217 


S1M10000007G05 


SAU800548 


E3M10O000O5H04 


EFA200839 


ci \<r i Annft7*7'nn2 

clMl UUUUZ j / UUfl 




S1M10000007C06 


SAU801900 


E3M10OO0OO5GO5 


EFA201977 


fa 1 M 1 UUUUZJ / ilUo 




<? 1 M 1 0000007D06 

O A IVllUvvVwU f A^ W 


SAU800547 


E3M10OO0OO5GO5 


EFA203137 


pi XXI AAAATJ7PA9 

fa 1 M. i UwUZ J /liuo 


C^/U I VJO / o 


S1M10000007E06 


SAU801113 


E3M10000005A07 


EFA200811 


riXifi AAAAinTJAB 

falMlUUUUZj frAJo 


PPH9ft4Q4.9 


S1M10000007C07 

ij a !▼* 1 WWW t 9 


SAU801904 


E3M10000005A07 


EFA200812 


fa 1 M 1 UUUUZJ /dU? 


urri i ft i raj 


S 1 M 1 0000007E07 


SAU801618 


E3M100000O5F07 


EFA200839 


T7 1 k X 1 AAAA1 T7T» 1 T 


cpA i ft9ft<r 


<? 1 M 1 000O007GO7 

O 1 1VX IvvvvUv ( VJU 1 


SAU802638 


E3M1OOOOOO5B08 


EFA201977 


"C 1 A j| 1 AAA AO "3"7T^ 1 f 


BCYM ft9ftfil 


SI Ml 0000007COS 


SAU800482 


E3M1OOO0OO5B08 


EFA203137 


TJ1 Kill Afinn7*A7P1 1 
falMlUUUUZJ /CI 1 




S1M10000007E08 


SAU800700 


E3M10000005E08 


EFA202276 


Tji Kif 1 AAAAnO/TAI 
fa 1 M 1 UUUUZ J oOU 1 


PP01ft^4Sl 


S1M10000007F08 

U A A*A A WW WW r A W 


SAU802261 


E3M1OOO00O5DK 


EFA201977 


fa 1 M 1UUUUZ J oJWJl 


ppnift*4su 

tiV/W lUJJ 1M 


S1M10000007F09 

UlAVAAvwWWf A 


SAU800210 


E3M1O000005DK 


TJT? A OAT 1 1 

EFA203137 


X3 1 Xvf 1 AAnA0 1 8170,' 
fa 1 M 1 UUuUZ J or U J 


PPOIftlQ^ 


S1M10000007D1C 

O 1 IV A LwvWW ' i-' A V 


SAU800537 


E3M 1 0000005F l ( 


T7T? Aim DT 

hrA2019// 


TJ 1 M 1 Aftftft0 1 RR ft/ 
LzIiyIi \J\J\JV4 joBVr 




S1M10000007F1C 


SAU802240 


E3M10000005FK 


ErA2l)JlJ/ 


T3 1 1V/T 1 AAA AT *1 RR ft/ 
C 1 ml uvUUZ J O J3UH 


PPO101R7S 


S1M10000007B11 

X iTA A W WV v * ' A 4 


SAU802177 


E3M10000006C01 


t-«i— > Aim AO' 

EFA201982 


fa I M 1 UUUuZ j B D U*l 


T7PO9ftil0A*J 


S1M10000007B1; 


SAU802176 


E3M10000006C01 


T7T7 a *1A1 AO 1 

EFA20198] 


ciji/fi AA AAT T RTjA/) 
fa 1 IVL 1 UUUUZ JOUu> 


ppnift4i4" 


S1M10000007D1' 

VJ 1 At A AWWW » *— ■* A . 


SAU801900 


E3M10000006G02 


ETTT A 1rt*>0 1 / 

brAZU2zl«i 


c im i uuuuz joru'i 


PPO 101 224 


t S1M10000008F01 


SAU802160 


E3Ml0000006CK)2 




r i Xjf i nnftft9^RP'ni: 




S1M10000008F01 


SAU603460 


CJMlUUUUUUooU. 




» F1M10000238EO' 

f i_J L1VA lUVVUAJUuv* 


ECO 10326: 


S1M10000008FO; 


! SAU80O519 


E3M10000006B02 


EFA20199*; 


' ElM10000238FOf 


ECO 100 19^ 


i S1MIO0O0008GO2 


! SAU802643 


E3M1O00OO06DO3 


EFA201982 


t ElM10000238F0f 


i ECO 10019? 


i S1M10000008AO: 


J SAU802177 


E3M1OO00006D02 


EFA201981 


E1M10000238DO( 


5 ECO10118; 


i S1M10000008AO: 


} SAU802176 


E3M10000006F04 


\ EFA200811 


1 E1M10000238D0( 


5 ECO10U8< 


3 S1M10000008B0: 


I SAU800023 


E3M10000006FO* 


[ EFA2008K 


» E1M10000238FO( 


5 ECO 10322! 


) S1M10000008FO. 


5 SAU800753 


E3M10000006GO' 


t EFA20199< 


> E1M10000238FO< 


5 ECO10323( 


) S1M10000008G0 


} SAU802369 
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Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
LocusID 


Clone Name 


Gene 
LocusID 
C AT TQnn4.*7R 


E3M10000006G04 


EFA201997 


E1M10000238A07 1 


1CO103236 


S1M10000008A04 


oAUoUU*Wo 


E3M10000006H09 


EFA201028 


E1M10000238A07 J 


JCO103237 


S 1 M 1 00U00Uoi5U4 


i>AU oUZ**jO 
O ATTQOn^l 7 


E3M10000006E11 


EFA200811 


E1M10000238A08 


3CO101628 


S1M10000008D05 


dAUowjI / 
c at TimAOi 


E3M10O0O0O6E11 


EFA200812 


E1M10000238EU8 


BCO103237 


S1M10000008D05 


OAUZUZOZJ 
G AT TQfil "Ift^ 


E3M10000006C12 


EFA205225 


E1M10000238E08 


ECO103238 


S 1M 1 UUUUUUo eajd 


OnUoul La j 
C ATTftAIYWVS 


E3M10O0O0O6C12 


EFA201977 


E1M10000238B09 


ECO102213 


SlMiO0OO0O8UO5 


C ATTQATOO*. 


E3M10000006C12 


EFA203137 


E1M10000238G09 


ECO103242 


m \ f 1 nAAAAAODA^ 

SIMIOOOOOO8BO0 




E3M10000006G12 


EFA201999 


E1M10000238HU9 


ECO101324 


0 * x m * f\f\l\f\r\t\0 

SIMIOOOOOO8FO0 


C ATTSA(Y*81 

oAUovlool 


E3M10000006G12 


EFA201997 


E1M10000238F12 


ECO100179 


n 1 \ m 1 e\f\f\r\t\l\0 a no 

S1M10000008A08 


C ATTQAA1 OS 

g ATTsm qaa 


E3M10000007F01 


EFA201999 


E1M10000238F12 


ECO100180 


SIM10000008B08 


0 AT TQAAAA*? 


E3M10000007FO1 


EFA201997 


E1M10000239B01 


ECO104091 


S1M10000008C08 


0AU0UUUUD 
G ATTQAA^A 0 . 


E3M10000007U01 


EFA201999 


E1M10000239B01 


ECO 104092 


S1M10000008E08 


oAUow3*ro 
G ATTQftl 9. 


S3M10000007G01 


EFA201997 


E1M10000239LXH 


ECO102636 


S1M10000008F08 


0AU0UIOI0 


S3M10000007A02 


EFA201999 


E1M10000239D02 


ECO103885 


nil m 1 AAAAAAO k 

S1M10000008A09 


g ATTfinnim 

oAUowJOl 


E3M10000007A02 


EFA201997 


E1M10000239C03 


ECO103222 


nix *" 1 AAAAAAOnAA 

S1M10000008B09 


G ATTQA1 1 Q'X 
O AT TQAOOIH 


E3M10000007B02 


EFA201999 


E1M10000239C03 


ECO103223 


S1M10000008C09 


oAUSUZZjo 


E3M10000007B02 


EFA201997 


E1M10000239EO4 


ECO104090 


S1M10000008E09 


G ATTQA 1 £Q9. 
O ATTOm/IQA 


E3M10000007B03 


EFA201999 


E1M10000239FO4 


ECO104243 


S1M10000008F09 


oAUoyz^yo 


E3M1O0O00O7BO3 


EFA201997 


E1M10000239F04 


ECO104242 


S1M10000008B10 


C ATTOA1 *7/in 

0AU0UI /hU 

G AT IQA1 <01 


E3M1O0O0007CO3 


EFA201982 


E1M10000239C05 


ECO 102827 


S1M10000008E10 


oAUoUlDZl 


E3M10000007C03 


EFA201981 


E1M10000239C05 


ECO102828 


S1M10000008F10 


G AT TQAA^^'7 


E3M1O0000O7DO3 


EFA201999 


E1M10000239HO5 


ECO103697 


S1M10000008F11 


CAT TCf\1 < AO 
OAT TOm 1A A 


E3M10000007D03 


EFA201997 


E1M10000239H07 


ECO101139 


SIM10000008A12 


SAUoUl /4U 


E3M1O0O00O7HO3 


EFA202214 


E1M10000239A08 


ECO103886 


S1M10000009B01 


OAT TOAO^OT 
O ATTOA1 CI £l 


E3M1O0O0007H03 


EFA202216 


E1M10000239D08 


ECO103886 


S1M10000009C01 


SAU801510 


E3M10000007C04 


EFA201028 


E1M10000239F08 


ECO104187 


S1M10000009C01 


pit Ton 1 c 1 f 
SAU80I515 

k T TnA^ 1 OA 


E3M10O000O7EO5 


EFA201980 


E1M10000239H08 


ECO103885 


S1M10000009D01 


SAU802189 


E3M1OO0OOO7EO5 


EFA201981 


E1M10000239H10 


ECO103226 


S1M10000009F01 


SAU802507 

try A f TnAAIAI 


E3M10000007E05 


EFA205229 


E1M10000239H10 


ECO103227 


S1M10000009H01 


SAU802397 


E3M10000007F06 


EFA201999 


E1M10000239G11 


ECO103886 


. S1M10000009A02 


SAU801286 

O A TTOA1 lO^ 


E3M10000007F06 


EFA201997 


E1M10000239G12 


ECO102425 


S1M10000009B02 


SAU80128O 

#-» 1 T Y n A /\ 110 


E3M10000008E02 


EFA200360 


E1M10000240B03 


ECO103239 


S1M10000009C02 


SAU800118 


E3M1O000O08HO2 


EFA200766 


E1M10000240B03 


ECO10324C 


S1M10000009D02 


SAU801362 

n A T TAA1 f* \ 


E3M10000008C03 


EFA200805 


E1M10000240D03 


ECO10322S 


S1M10000009E02 


SAU801516 

n A T IflAI C ^ C 


E3M10000008G05 


EFA20199S 


E1M10000240D03 


ECO10322S 


S1M10000009E02 


SAU801515 


E3M1OO0OOO8GO5 


EFA201997 


E1M10000240A04 


ECO10019? 


! S1M10000009F02 


SAU802139 


E3M10000008C0S 


EFA201637 


E1M10000240D06 


ECO10017S 


> S1M10000009G02 


SAU801516 


E3M10000008DOS 


EFA200805 


ElM10000240D0t 


ECO10018C 


) S1M10000009G02 


SAU801515 


E3M10O00008C0S 


EFA201986 


E1M1O000240GO1 


ECO10324J 


> S1M10000009H02 


SAU802632 


E3M10000008COS 


EFA205255 


E1M10000240C05 


ECO10125! 


) S1M10000009B02 


SAU802397 

rt A T TAAA1 1 O 


E3M10O00008GOS 


EFA20083S 


ElM10000240COt 


ECO101251 


5 S1M10000009D0: 


t SAU800118 


E3M10000008GOS 


EFA20084C 


E1M10000240FO* 


ECO10009. 


5 S1M10000009FO: 


! SAU800476 


E3M10000009D01 


EFA20198< 


> E1M10000240BH 


) ECO 10125! 


? S1M10000009GO: 


i SAU802502 


E3M10000009DO: 


EFA205255 


E1M10000240BK 


) ECO10125 


i SlM10000009HOr 


1 OAT TOrtAI 1/L 

1 SAUSOOlVo 


E3M1OOOOO09EO2 


. EFA20198e 


i E1M10000240B1 


ECO10362 


4 S1M10000009HO.' 


i SAU800177 


E3M10000009E(K 


» EFA20525; 


i E1M10000240B1 


1 ECO10362 


5 S1M10000009AO< 


* (1 AT TO/"» IAIO 

t SAU801013 


E3M10000009GK 


t EFA20080.' 


i E1M10000240H1 


1 ECO10316 


1 S1M1OOOOO09BO' 


11 OAT TO All 0"3 

I- SAU801iyj 


E3M10000009E0: 


> EFA20200 


171 \A\ f\(\f\fY)A(\Tl 1 
h 1 M 1 \j\j\j\jJA\JD 1 4 




fi S1M10000009DO' 

J lJ X XrX X W V WV^*^ w 


t SAU801013 


E3M10000009E0i 


5 EFA20080! 


> E1M10000241FO 


1 ECO10388 


5 S1M10000009BO 


5 SAU800542 


E3M10000009HO( 


5 EFA20049: 


5 E1M10000241A0 


I ECO 10326 


3 S1M10000009CO 


5 SAU800542 


E3M10000009C0' 


7 EFA2022K 


$ E1M10000241HO 


I ECO 10362 


4 ■ S1M10000009DO 


5 SAU802511 


E3M10000009C0 


7 EFA10483 


5 E1M10000241HO 


I ECO10362 


5 S1M10000009FO 


5 SAU800542 


E3M10000009CO 


? EFA20080 


7 E1M10000241A0 


* ECO 10326 


3 S1M10000009GO 


5 SAU800542 
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E3M10000010F01 


EFA201976 


E1M10000241C06 


ECO 101232 


S1M10000009H05 


SAUoUO^jU 

PAT TOAI 1 1Q 


E3M10000010F01 


EFA201977 


E1M10000241C06 


BCO101233 


S1M10000009B06 


SAU8U1 US' 

nil TOAA1 CO 


E3M10000010H02 


EFA201976 


E1M10000241F06 


ECO 103265 


S1M10000009C06 


SAU80UZ5y 

OAT TOfM *7/CA 


E3M10OOO01ODO5 


EFA201523 


E1M10000241H07 


ECO103263 


S1M10000009E06 


SAUoOl/oU 

OAT TQAAC 41 


E3M10000010UU7 


EFA201993 


E1M10000241A08 


ECO103607 


S1M10000009F06 


SAUoUUD**-/ 


E3M10000010C08 


EFA200807 


E1M10000241B08 


ECO 103263 


S1M10000009G06 


O AT TQA1 *5<*7 
O AT TCAA1 CI 


E3M10000010U09 


EFA202012 


E1M10000241E08 


ECO100777 


S1M10000009A07 


oAUoUUiOJ 

O ArTQAA,*lC/7 


E3M10000010U1U 


EFA202007 


E1M10000241G08 


ECO 103265 


S1M10000009B07 


aAUowjj / 


E3M10000011H02 


EFA2008H 


E1M10000241A09 


ECO101834 


S1M10000009C07 


OAT TOnfYl A/: 


E3M1000OO11BO3 


EFA202007 


E1M10000241E09 


ECO102593 


S1M10000009D07 


OAT TOAI C\QA 
O AT TCAl f\Q^ 


E3M1000OO11DO3 


EFA201987 


E1M10000241H09 


ECO103481 


S1M10000009D07 




E3M10000011D03 


EFA205258 


E1M10000241B11 


ECO102588 


S1M10000009F07 


SAU0OUZ3Z 

OAT TOA1 C 1 1 


E3M10000011C07 


EFA200307 


E1M10000241E12 


ECO102144 


S1M10000009G07 


SAUoUIjII 


E3M100000UAOS* 


EFA200840 


E1M10000242D06 


ECO101089 


S1M10000009H07 


SAUoUz / ll 
oat iQfYj i nn 


E3M10000011B09 


EFA200805 


E1M10000242F07 


ECO103264 


S1M10000009A08 


oAU oUZlUU 

OAT TQA1 AGQ 


E3M10000012B01 


EFA201028 


E1M10000242H07 


ECO100663 


S1M1 0000009 A08 


oAUoUZUVo 


E3M10000012C01 


EFA201028 


E1M10000242F08 


ECO102610 


S1M10000009A08 


SAUBuzuyy 

OAT TQA1 1 i\f\ 


E3M10000012B02 


EFA201888 


E1M10000242E11 


ECO101932 


S1M10000009C08 


SAUoUZlUU 


E3M10000012G02 


EFA201993 


E1M10000242H11 


ECO103243 


S1M10000009E08 


SAU8025jy 

OAT TOAICQft 


E3M10000012F05 


EFA201999 


E1M10000242H11 


ECO103244 


S1M10000009E08 


SAU^uzDyu 

OAT TOAOHA^ 


E3M10000012F06 


EFA205257 


E1M10000242E12 


ECO101048 


S1M10000009A09 


bAUoUUUUo 
OAT toai iac 


E3M1 000001 2B07 


EFA201986 


E1M10000243FO3 


ECO100245 


S1M10000009C09 


oAUoULZUj 

■ OAT TOAI CAT 


E3M10000012B07 


EFA205255 


E1M10000243G03 


ECO102512 


S1M10000009D09 


SAUoUlM)/ 

OAT TOAI CAQ 


E3M10000012B07 


EFA201985 


E1M10000243B04 


ECO102277 


S1M10000009D09 


oAUoUIjUo 

OAT IOAA/nA 


E3M10000012F07 


EFA201981 


E1M10000243B04 


ECO102278 


S1M10000009D09 


bAUzUU4/U 

OAT TOAI A1 1 


E3MI0000012F07 


EFA205229 


E1M10000243F04 


ECO101684 


S1M10000009E09 


SAUoUlUll 


E3M10000012Q07 


EFA201986 


E1M10000243F04 


ECO101685 


S1M10000009F09 


SAU802496 

OAT Ton 1 /OA 


E3M10000012G07 


EFA205255 


E1M10000243F06 


ECO101714 


S1M10000009G09 


SAU801680 

O A T TOAAC A 1 


E3M10000012B08 


EFA205257 


E1M10000243F07 


ECO 100465 


S1M10000009H09 


SAU800543 

n it TOA^ 1 Aft 


E3M1O000012D1O 


EFA200805 


E1M1O000243HO7 


ECO102922 


S1M10000009A10 


SAU802100 


E3M10000012F1O 


EFA201986 


E1M10000243F09 


ECO101575 


S1M10000009A10 


SAU802099 


E3M10000012F10 


EFA205255 


E1M10000243B10 


ECO101152 


S1M10000009B10 


SAU802244 

#-i A * TRAA^ A ^ 


E3M10000013D02 


EFA202001 


E1M10000243B10 


ECO101153 


S1M10000009B10 


SAU802243 


E3M10000013E02 


EFA201028 


E1M10000243E11 


ECO103488 


S1M10000009C10 


SAU802610 

OAT TDAA1 OA 


E3M10000013H03 


EFA201985 


E1M10000244F01 


ECO100404 


S1M10000009F10 


SAU800189 


E3M10000013C05 


EFA202001 


E1M10000244C02 


ECO103233 


S1M10000009G10 


SAU8004o3 


E3M10000013C05 


EFA205285 


E1M1O000244CO2 


ECO103234 


S1M10000009A11 


OAT TO A 1 A1 1 

SAU80101 1 


E3M10000013F05 


EFA200811 


E1M10000244E02 


ECO101475 


S1M10000009B11 


OAT TO /TC A 

SAU802654 


E3M10000013H05 


EFA201997 


E1M10000244E02 


ECO101476 


S1M10000009C11 


SAU8O2606 


E3M10000013A06 


EFA20200; 


E1M10000244E02 


ECO201962 


S1M10000009D11 


O A TTOAIi AO 

SAU802503 

OAT TOA^CAA 


E3M1000O013AO7 


EFA202001 


E1M10000244H02 


ECO10316C 


S1M10000009D11 


SAU802502 

OAT TOA'^'^OA 


E3M10000013DOS 


EFA20198: 


E1M10000244H02 


ECO103161 


S1M10000009E11 


SAU802230 


E3M1O000O13EO? 


EFA200805 


E1M10000244B02 


EC010147J 


S1M10000009G11 


OAT lOAAnyll 

SAU800942 


E3M10000013D1C 


EFA201987 


E1M10000244B02 


ECO10147f 


• ft ft * * AAAAAAAT T 1 ' 

i S1M10000009HU 


OAT TOAIOIA 


E3M1O0OO013DK 


) EFA20525S 


E1M10000244BO: 


\ ECO20196: 


. S1M10000009B1S 


1 OATTOAAAA1 


E3M10000013GK 


i EFA200842 


E1M10000244EO: 


1 ECO10316C 


i SlM10000009Eli 


1 OAT TOAI CIA 


E3M10000014GOS 


i EFA20120^ 


\ E1M10000244EO: 


1 ECO103161 


SlM10000009uli 




^— S\ ft «• « /ft AAA A ft A T~\ 1 * 

E3M10000014BL 






1 ECO10266 c 


) S1M10000011BO 


t SAU802249 


E3M10000014B1; 


J EFA20197' 


J E1M10000244AO' 


ECO10233( 


5 S1M10000011BO 


I SAU802248 


E3M10000014B1: 


I EFA20313' 


1 E1M10000244DO' 


ECO10321! 


J S1M10000011CO 


1 SAU802510 


E3MI0000014EL 


1 EFA20525' 


1 E1M10000244E0' 


ECO10198' 


1 S1M10000011DO 


1 SAU801677 


E3M10000014E1' 


2 EFA20198( 


5 E1M10000244GO' 


1 ECO10369 - 


1 S1M10000011FO 


SAU801618 


E3M10000015BO- 


i EFA20161 


1 E1M10000244DO! 


5 ECO10016! 


) S1M10000011GO 


SAU800490 
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E3M10000015B12 


EFA201999 


E1M10000244K08 


2CO100850 


S1M10000011H01 


SAU801741 

nil TOAAC 1 1 


E3M10000015E12 


EFA201987 


E1M10000244G08 


SCO 103885 


S1M10000011A02 


SAU80051 / 

n IT TOA1 1 ~1C\ 


E3M10000015E12 


EFA205258 


E1M10000244B09 


ECO103181 


S1M10000011B02 


SAU801179 

oat ionnc i *7 


E3M10000016A03 


EFA201946 


E1M10000244E10 


ECO104266 


S1M1 000001 1D02 


SAU80051 / 

CAT IOAT)T? 


E3M10000016D03 


EFA201512 


E1M10000244E1U 


ECO305338 


S1M10000011E02 


SAU8022/5 


E3M10000016A04 


EFA205257 


E1M10000244E11 


ECO102588 


S1M10000011E02 


SAU802276 


E3M1O000016GO5 


EFA205288 


E1M10000244F11 


ECO100453 


S1M10000011H02 


SAU802713 


E3M10000016G05 


EFA203140 


E1M10000244C12 


ECO101372 


S1M100000UA03 


SAU801139 


E3M10000016H05 


EFA202001 


E1M10000244E12 


ECO103244 


S1M10000011B03 


SAU801580 


E3M10000016F06 


EFA200544 


E1M10000244F12 


ECO 103223 


S1M10000011C03 


SAU802713 


E3M10000016F10 


EFA201986 


E1M10000245UH 


ECO101259 


S1M10000011E03 


SAU800453 


E3M10000016F10 


EFA205255 


E1M10000245E02 


ECO101067 


S1M100000UF03 


S AU800593 1 


E3M10000016H10 


EFA205257 


E1M10000245EU3 


ECO101258 


S1M10000011G03 


SAU801487| 

« a t thai inn 


E3M10000017A09 


EFA205285 


E1M10000245H03 


ECO100169 


S1M10000011G03 


SAU801490 


E3M10000O17AO9 


EFA201999 


E1M10000245AU4 


ECO101067 


S1M10000011H03 


SAU800539 


E3M10000017D09 


EFA201985 


E1M10000245B04 


ECO103074 


S1M10OO0011AO4 


SAU802240 


E3M1000OO18EO1 


EFA200839 


E1M10000245B04 


ECO103075 


S1M10000011B04 


SAU801514 


E3M10OOOO18CO2 


EFA201028 


E1M10000245D04 


ECO102815 


S1M10000011B04 


SAU801513 


E3M10000O18HO6 


EFA201981 


E1M10000245B05 


ECO103885 


S1M10000011D04 


SAU802162 


E3M10000018A07 


EFA202007 


E1M10000245C05 


ECO100179 


S1M10000011E04 


SAU801516 


E3M10000O18GO9 


EFA203904 


E1M10000245C05 


ECO100180 


S1M10000011F04 


SAU801252 


E3M100OOO19DO2 


EFA202022 


E1M10000245D05 


ECO103514 


SIM10000011GO4 


SAU801139 


E3M1000O019EO3 


EFA200807 


E1M10000245F06 


ECO103884 


S1M10000011H04 


SAU802448 


E3M10000019E04 


EFA200805 


E1M10000245B07 


ECO103878 


S1M10000011B05 


SAU802448 


E3M10000019B06 


EFA201888 


E1M10000245B07 


ECO204942 


S1M10000011C05 


SAU800539 


E3M10000020G04 


EFA200807 


E1M10000245E09 


ECO103262 


S1M10OO0011GO5 


SAU800593 


E3M10000020H05 


EFA200840 


E1M10000245E09 


ECO103878 


S1M1OO00O11AO6 


SAU801514 


E3M10000021C03 


EFA200805 


E1M10000245E09 


ECO204942 


S1M10000011A06 


SAU801513 


E3M10000021CO' 


EFA205285 


E1M10000245G09 


ECO103218 


S1M10000011C06 


SAU800593 


E3M10000021D04 


EFA200807 


E1M10000245B11 


ECO102040 


S1M10000011D06 


SAU800743 


E3M10000021G04 


EFA201974 


E1M10000245C11 


ECO 103242 


S1M10000011F06 


SAU801230 


E3M10000021A08 


EFA201999 


E1M10000245C11 


ECO 103243 


S1M10000011F06 


SAU801231 


E3M10000021A08 


EFA201997 


E1M10000245D11 


ECO101628 


S1M10000011G06 


SAU802710 


E3M10000021C08 


EFA202001 


E1M10000245E11 


ECO 103221 


S1M10000012B01 


SAU8013O1 


E3M10000021B1C 


EFA201997 


E1M10000245E11 


ECO 103222 


S1M10000012C01 


SAU801900 


E3M10000021E1C 


EFA202006 


E1M10000245E11 


ECO 103223 


S1M10000012E01 


SAU801471 


E3M10000021G1C 


EFA201028 


E1M10000245H11 


ECO103232 


S1M10000012E01 


SAU801470 


E3M10000021A11 


EFA201981 


E1M10000245H11 


ECO 103233 


S1M10000012G01 


SAU801193 


E3M10000021G11 


EFA201997 


E1M10000245B12 


ECO103181 


S1M1OO0OO12AO2 


SAU802565 


E3M10000021H11 


EFA201997 


E1M1OOO0245D12 


ECO 103227 


S1M10000012AOS 


. SAU802564 


E3M1000OO22GO2 


EFA20229S 


E1M10000245D12 


ECO10322S 


S1M10000012E02 


. SAU800329 


E3M10000022AO< 


EFA20198f 


E1M10000245E12 


, ECO1031K 


> S1M10000012GO: 


. SAU800422 


E3M10000022B0* 


EFA20198f 


E1M10000246FO1 


ECO103481 


S1M10000012CO: 


) SAU800276 


E3M10000022DO* 


\ EFA201985 


E1M10000246BO; 


» ECO10388f 


i S1M10000012FO' 


\ SAU802332 


E3M10000022BOf 
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SAU800540 


E3M10000031C01 


EFA201926 


E1M10000260C07 


ECO101393 


S1M10000016C04 


SAU802082 


E3M10000031A02 


EFA200326 


E1M10000260G07 


ECO103488 


S1M10000016D04 


SAU802082 


E3M10000031B02 


EFA200357 


E1M10000260B08 


ECO 103302 


S1M10000016E04 


SAU800153 


E3M1 000003 1B02 


EFA200359 


E1M10000260D08 


ECO103461 


S1M10000016G04 


SAU800017 


E3M10000031F02 


EFA201028 


E1M10000260E08 


ECO100179 


S1M10000016H04 


SAU801183 


E3M10000031F02 


EFA201041 


E1M10000260E08 


ECO100180 


S1M100O0O16BO5 


SAU801237 


E3M100OOO31BO3 


EFA201801 


EIM10000260E09 


ECO103559 


S1M10000016C05 


SAU801089 


E3M10000031D03 


EFA202160 


E1M10000260E09 


ECO103558 


S1M1O0OOO16DO5 


SAU800509 


E3M10000031E03 


EFA200805 


E1M10000260C10 


ECO 103264 


S1M10000016E05 


SAU801237 


E3M10000031G03 


EFA200454 


E1M1O00026OD1O 


ECO101031 


S1M10O00016FO5 


SAU802642 


E3M10000031B04 


EFA200179 


E1M10000260D10 


ECO101032 


SIM100O0O16FO5 


SAU802641 


E3M10000031C04 


EFA201984 


E1M10000260E10 


ECO104093 


S1M1O0O0016GO5 


SAU802154 


E3M10000031DO4 


EFA200807 


E1M1O000260G10 


ECO 103230 


S1M10000016A06 


SAU800543 


E3M10000031E04 


EFA205288 


E1M1O0O026OG1O 


ECO103231 


S1M10000016B06 


SAU800539 


E3M10000031E04 


EFA202003 


EIM10000260H10 


ECO103181 


S1M10000016B06 


SAU800540 


E3M10000031F04 


EFA202001 


E1M10000260H10 


ECO103182 


S1M10000016C06 


SAU802496 


E3M10000031F04 


EFA202003 


E1M10000260H11 


ECO103237 


S1M10000016D06 


SAU800967 


E3M10000031G04 


EFA202012 


E1M10000260B12 


ECO103263 


S1M10000016E06 


SAU802649 


E3M10000031G05 


EFA200805 


E1M10000260D12 


ECO 104206 


. S1M10000016F06 


SAU800106 


E3M10000031H05 


EFA201869 


E1M10000260G12 


ECO102041 


SIM10000016A07 


SAU801413 


E3M10000031A06 


EFA202631 


E1M10000261F01 


ECO 100465 


S1M10000016B07 


SAU800385 


E3M10000031C06 


EFA202006 


E1M10000261B02 


ECO103222 


S1M10000016E07 


SAU802652 


E3M10000031G06 


EFA200457 


E1M10000261B02 


ECO103223 


S1M10000016E07 


SAU802651 


E3M10000031H06 


EFA200418 


E1M10000261H02 


ECO103223 


S1M10OOOO16EO7 


SAU502208 


E3M10000031A07 


EFA200538 


E1M10000261G04 


ECO102857 


S1M10000016B08 


SAU800478 


E3M1 000003 1E07 


EFA202003 


E1M10000261H05 


ECO103069 


S1M10000016C08 


SAU800478 


E3M10000031F07 


EFA200457 


E1M10000261G06 


ECO100361 


S1M10000016D08 


SAU801749 


E3M1 000003 1G07 


EFA200840 


E1M10000261G06 


ECO100362 


S1M10000016E08 


SAU800543 


E3M10000031H07 


EFA200840 


E1M10000261H06 


ECO103886 


S1M10000016F08 


SAU800478 


E3M1 000003 1A08 


EFA201028 


E1M10000261D08 


ECO 103230 


S1M10000016H08 


SAU801751 


E3M10000031D08 


EFA20216C 


E1M10000261DOS 


ECO103231 


S1M10000016A09 


SAU801751 


E3M10000031G08 


EFA201886 


E1M10000261F08 


ECO100886 


S1M10000016B09 


SAU800490 


E3M10000031H08 


EFA201926 


E1M10000261COS 
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S1M10000016C09 


SAU800767 
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ECO103624 


S1M10000016D09 
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E3M10000031E09 
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E1M10000261HOS 


ECOl 03625 


S1M10000016E09 


SAU802243 


E3M10000031F09 


EFA20211C 


E1M10000261E1C 


ECO103220 


S1M10000016F09 


SAU802243 


E3M1OOOOO31B10 


EFA201009 


E1M10000261E1C 


ECO103221 


S1M10000016A10 


SAU801517 


E3M10000031C10 


EFA205255 


E1M10000262E01 


ECO101635 


S1M10000016B1C 


SAU802254 


E3M10000031H1C 


EFA20084C 


E1M1OO0O262CO2 
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SAU302890 


E3M10000031H11 
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SAU802162 
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EFA205285 
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S1M10000016E11 
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EFA200418 


E1M10000262G12 
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S1M10000017F01 


SAU800546 


E3M1O0OO032CO3 


EFA202296 


E1M10000263F01 


ECO101684 


" S1M10000017A02 


SAU801261 


E3M100O0032DO3 


EFA200562 


EIM10000263H05 


ECO 102578 


S1M10000017B02 


SAU800772 


E3M10000032F03 


EFA201984 


E1M10000263C06 


ECO104147 


S1M10000017G02 


SAU800001 


E3M10000032A04 


EFA201699 


E1M10000263G06 


ECO103244 


S1M10000017A03 
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E3M10000032B04 


EFA202007 
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ECO101067 
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EFA200310 
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EFA200317 
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ECO 102637 
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SAU800542 
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EFA202006 
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ECO101259 


S1M10000017A04 


SAU802154 


E3M10000032B05 


EFA202003 


E1M10000263A11 


ECO101258 


S1M10000017E04 


SAU802230 


E3M10000032E05 


EFA200840 


E1M10000263H11 


ECO 103223 


S1M100Q0017F04 


SAU802245 
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EFA200811 


E1M10000263C12 


ECO 103232 


S1M10000017F04 


SAU802244 
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EFA200418 


E1M10000263CI2 


ECO103233 


S1M10000017B05 


SAU801481 


E3M10OO0032HO5 


EFA200958 


E1M10000263D12 


ECO103242 


S1M10000017B05 


SAU403191 


E3M10000032A06 


EFA202298 


E1M10000263D12 


ECO103243 


S1M10000017C05 


SAU801185 


E3M10000032C06 


EFA201457 


E1M10000264B02 


ECO104091 


S1M10000017E05 


SAU802612 


E3M10000032D06 
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ECO10318J 
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SAU800536 
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E1M10000264A01 


ECO10255! 
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SAU802225 


E3M10000032B08 
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i S1M10000017A0E 
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EFA20069S 
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EFA200805 
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) SAU800543 


E3M10000032AK 


) EFA20525i 
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E3M10000032E1- 


) EFA20080' 


1 E1M10000264BO 


5 ECO10087 
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ECO102827 
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ECO 102828 
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EFA200515 
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ECO103231 


S1M10000017A12 


SAU801251 


E3M10000032F12 


EFA200538 


E1M10000265E02 


ECO 103885 


S1M10000017B12 


SAU802459 


E3M10O0OO33BO1 


EFA200326 


E1M10000265G02 


ECO100170 


S1M10000017B12 


SAU103780 
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EFA200418 


E1M10000265D04 


ECO103885 


S1M10000017C12 
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EFA202180 


E1M10000265F04 


ECO104131 


S1M1000O017C12 


SAU801095 


E3M10000033FO 


EFA200807 


E1M10000265E05 


ECO 103885 


S1M10000018C01 


SAU800542 


E3M10O00O33B02 


EFA201985 


E1M10000265H05 


ECO 10 1067 


S1M10000018D01 


SAU802507 


E3M10000O33C02 


EFA201884 


E1M10000265H05 


ECO 10 1068 


S1M10000018E01 


SAU8023O9 


E3M10000033E02 


EFA201155 


E1M10000265C09 


ECO 100886 


S1M10000018H01 


SAU800160 


E3M10000033F02 


EFA202003 


E1M10000265E09 


ECO 103262 


. S1M10000018B02 


SAU801355 


E3M10000033G02 


EFA202213 


E1M10000265E09 


ECO103878 


S1M10000018B02 


SAU801354 


E3M10000033H02 


EFA201983 


E1M10000265E09 


ECO204942 


S1M10000018C02 


SAU800014 
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EFA201009 


E1M10000265F09 


ECO103116 


S1M1O0O0018DO2 


SAU802160 
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E1M10000265F09 


ECO103115 


S1M10000018E02 
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SAU801900 
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E1M10000265A11 


ECO103481 
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E1M10000265B11 


ECO103781 
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E1M10000266F04 


ECO102828 
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E3M10000O33BU8 


EFA202007 


E1M10000267E12 


ECO103832 


01 XXI AAAAA1 QUTA*7 

o 1 M 1 UUUUU 1 orlU / 


QATTOAAAAS 


E3M10000033E08 


EFA202180 


E1M10000267E12 


aCOl03833 


o i x>r 1 aaa aa i q a ar 
MM 1 UUUUU 1 oAUO 


o ATI8n??d6 


E3M1000O033FO8 


EFA201993 


E1M10000268F03 


ECO103223 


oi\/i aaaaai q A Afl 
o 1M 1UUUUU I oAUo 


c«ATTRn9947 


E3M10000033G08 


EFA200841 


E1M10000268D04 


ECO103244 


S i M 1UUUUU 1 oUUo 




E3M10000033HU8 


EFA202001 


E1M10000268E04 


ECO101685 


olMlUUUUUlovAJo 




E3M10000033B09 


EFA201987 


E1M10000268F06 


ECO10U80 


c i \a i aaaaai rpar 

O LEVI 1 UUUUU 1 OEAjo 


cat TR09162 


E3M10000033C09 


EFA201970 


E1M10000268E07 


ECO103226 • 


c i nrf 1 aa aaa i rear 

o LM 1 UUUUU loJFUo 


CATTRn7fi^4 

OAu Dv^UJt 


E3M10000033D09 


EFA201984 


E1M10000268E07 


ECO 103227 


MM 1UUUUU 1 tSUUo 


CAT TR09SR6 


E3M10000033E09 


EFA200621 


E1M10000268A08 


ECO103481 


pi xyri nnnnnt 0/"JAR 

o 1 M 1 UUUUU 1 oOUo 


c ATTR07SR5 


E3M10000033GO9 


EFA200457 


E1M10000268BU8 


ECO 103243 


o 1 M 1 UUUUU I oVjUo 


cat JRA7SR7 


E3M1OOOO033HO9 


EFA20102! 


E1M1000O268DO8 


EC01 03263 


0 1 Ml UUUUU 1 Onu7 


SAT 1800217 


E3M10OO0O33C1O 


EFA201986 
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ECO102868 


S1M1O0O0O25B01 


SAU801898 


E3M10000040A09 


EFA200807 


E1M10000282E08 


ECO102869 


S1M10000025C01 


SAU802154 


E3M10000040B09 


EFA200807 


E1M10000282F08 


ECO100093 


S1M10000025D01 


SAU801193 


E3M10000040C09 


EFA202174 


E1M10000282G08 


ECO102553 


S1M10000025E01 


SAU801193 


E3M10000040C09 


EFA202176 


E1M10000282G08 


ECO102554 


S1M10000025B02 


SAU802223 


E3M10000040D09 


EFA201951 


E1M10000282H08 


ECO100197 


S1M10000025A03 


SAU800920 


E3M1O0O0040F09 


EFA202378 


E1M10000282A09 


ECO103884 


S1M10000025B03 


SAU802109 


E3M10000040G09 


EFA200839 


E1M10000282C09 


ECO103160 


S1M10000025C03 


SAU802246 


E3M10000040H09 


EFA201982 


E1M10000282C11 


ECO103237 


S1M10000025D03 


SAU801083 


E3M10000040H09 


EFA201981 


E1M10000282D11 


ECO103886 


S1M10000025D03 


SAU801084 


E3M10000040A10 


EFA201981 


E1M10000282C12 


ECO101438 


S1M10000025F03 


SAU802711 


E3M10000040B10 


EFA200457 


E1M10000282E12 


ECO 103223 


S1M10000025D04 


SAU800984 


E3M1O0O0O40C10 


EFA200192 


E1M10000282G12 


ECO103186 


S1M10000025E04 


SAU800431 


E3M1O0O0O40E10 


EFA201983 


E1M10000283D01 


ECO100905 


SIM10000025E04 


SAU100580 


E3M10000040A11 


EFA201041 


E1M10000283D01 


ECO100906 


S1M10000025E04 


.SAU1 00905 


E3M1O0O0O40B11 


EFA202110 


E1M10000283E01 


ECO 103886 


SIM10000025E04 


SAU200260 


E3M10000040C11 


EFA200805 


EIM10000283A02 


ECO104049 


SIM10000025E04 


SAU501625 


E3M10000040E11 


EFA202221 


E1M10000283A02 


ECO 104050 


S1M10000025G04 


SAU800760 


E3M10OO0040F11 


EFA201208 


E1M10000283B02 


ECO100032 


S1M10000025B05 


SAU802503 


E3M10000040G11 


EFA201984 


E1M10000283H03 


ECO103219 


S1M10000025B05 


SAU802502 


E3M100O0040B12 


EFA201987 


E1M10000283B04 


ECO103219 


S1M10000025C05 


SAU802246 


E3M10000040C12 


EFA200677 


E1M10000283B05 


ECO 1032 19 


S1M10000025F05 


SAU802586 


E3M100O0O40D12 


EFA200192 


E1M10000283G05 


ECO103264 


S1M10000025F05 


SAU802585 


E3M10000040E12 


EFA202007 


E1M10000283G05 


ECO 103265 


S1M1O0O0025HO5 


SAU800548 


E3M1O0O0O40G12 


EFA202015 


E1M10000283A06 


ECO101259 


S1M1O0O0025BO6 


SAU801183 


E3M10000041C01 


EFA201888 


E1M10000283F06 


ECO100522 


S1M1O0O0025B06 


SAU801182 


E3M10000041B02 


EFA200457 


E1M10000283A07 


ECO103221 


S1M10000025D06 


SAU801181 


E3M10000041C02 


EFA201208 


E1M10000283G07 


ECO 102654 


S1M10000025G06 


SAU800760 


E3M10000041D02 


EFA200807 


E1M10000283A08 


ECO103881 


S1M10000025H06 


SAU800548 


E3M10000041E02 


EFA200245 


E1M10000283A08 


ECO103882 


S1M10000025H07 


SAU800111 


E3M10000041G02 


EFA200841 


E1M10000283E08 


ECO103237 


S1M10000025A08 


SAU801018 


E3M10000041G02 


EFA203246 


E1M1OO00283F08 


ECO 103263 


S1M10000025A08 


SAU801021 


E3M10000041A03 


EFA201920 


E1M10000283B10 


ECO103227 


S1M10000025A08 


SAU801019 


E3M1O0O0O41BO3 


EFA201984 


E1M10000283H10 


ECO103607 


S1M10000025A08 


SAU801020 


E3M10000041D03 


EFA201401 


E1M10000283B11 


ECO103234 


S1M10000025D08 


SAU800248 


E3M10000041E03 


EFA202007 


E1M10000283B11 


ECO103235 


S1M10000025D08 


SAU800250 


E3M10000041F03 


EFA202160 


E1M10000283B11 


ECO 103236 


S1M10000025D08 


SAU800249 


E3M100O0041G03 


EFA201379 


E1M10000283E12 


ECO103219 


S1M10000025F08 


SAU801321 


E3M10000041C04 


EFA201208 


E1M10000302F01 


ECO103604 


S1M10000025F08 


SAU801322 


E3M10000041D04 


EFA201028 


E1M10000302G03 


ECO103885 


S1M1O0O0025H08 


SAU800733 


E3M10000041D04 


EFA201041 


E1M10000302A05 


ECO103559 


S1M10000025H08 


SAU302622 


E3M10000041G04 


EFA201041 


E1M1OO0O3O2A05 


ECO103558 


S1M10000025A09 


SAU802154 
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E3M10000041H04 


EFA202180 


E1M10000302C05 


ECO 102403 


S1M10000025B09 


SAU800543" 


E3M10000041A05 


EFA200807 


E1M10000302H07 


ECO101096 


S1M10000025C09 


SAU802262 


E3M10000041B05 


EFA202007 


E1M10000302C09 


ECO100081 


S1M10000025D09 


SAU801476 


E3M10000041D05 


EFA202168 


E1M10000302F10 


ECO101943 


S1M10000025E09 


SAU801193 


E3M10000041E05 


EFA201983 


E1M10000302H11 


ECO102473 


S1M10000025F09 


SAU800548 


E3M10000041F05 


EFA200326 


E1M10000303C01 


ECO103886 


S1M10000025A10 


SAU802503 


E3M10O00041HO5 


EFA204646 


E1M10000303A02 


ECO101781 


S1M10000025A10 


SAU802502 


E3M10000041B06 


EFA202007 


E1M10000303D02 


ECO 102556 


S1M10000025C10 


SAU800543 


E3M10000041D06 


EFA200457 


E1M10000303A03 


ECO103886 


S1M10000025D10 


SAU802586 


E3M10000041F06 


EFA200805 


E1M10000303B03 


ECO103220 


S1M10000025D10 


SAU802585 


E3M10000041G06 


EFA201975 


E1M10000303B03 


ECO103221 


S1M10000025F10 


SAU801517 


E3M10000041H06 


EFA200807 


E1M10O00303H03 


ECO103186 


S1M10000025G10 


SAU801264 


E3M10000041A07 


EFA201869 


E1M10000303F04 


ECO103882 


S1M10000025G10 


SAU103443 


E3M10000041A07 


EFA201867 


E1M1000O303B05 


ECO103181 


S1M10000025H10 


SAU802004 


E3M10000041C07 


EFA205225 


E1M10000303C05 


ECO103238 


S1M10000025C11 


SAU801193 


E3M10000041E07 


EFA202007 


E1M10000303C05 


ECO103239 


S1M10000025E11 


SAU800005 


E3M10000041F07 


EFA202003 


E1M10000303C05 


ECO103240 


S1M10000025B12 


SAU802240 


E3M10000041G07 


EFA200841 


E1M10000303F06 


ECO103881 


S1M10000025F12 


SAU802586 


E3M10000041A08 


EFA202006 


E1M10000303B07 


ECO103881 


S1M10000025F12 


SAU802585 


E3M10000041B08 


EFA200454 


E1M10000303B07 


ECO103880 


S1M10000026C01 


SAU802171 


E3M10000041C08 


EFA201869 


E1M10000303F07 


ECO103878 


S1M10000026C01 


SAU802170 


E3M10000041D08 


EFA201981 


E1M10000303F07 


ECO204942 


S1M10000026E01 


SAU801181 


E3M10000041F08 


EFA201886 


E1M10000303A08 


ECO103100 


S1M10000026F01 


SAU801096 


E3M10000041G08 


EFA202006 


E1M10000303F08 


ECO100915 


S1M10000026G01 


SAU801264 


E3M10000041H08 


EFA200192 


E1M10000303D11 


ECO100632 


S1M10000026G01 


SAU103441 


E3M10000041A09 


EFA202115 


E1M10000303D12 


ECO101868 


S1M10000026G01 


SAU103443 


E3M10000041B09 


EFA201506 


E1M10000304G01 


ECO103559 


S1M10000026H01 


SAU801900 


E3M10000041B09 


EFA201507 


E1M10000304H02 


ECO103487 


S1M10000026A02 


SAU800548 


E3M10000041C09 


EFA205288 


E1M10000304A03 


ECO103231 


S1M10000026B02 


SAU800548 


E3M10000041D09 


EFA201878 


E1M10000304A03 


ECO 103232 


' S1M10000026H02 


SAU80O589 


E3M10000041F09 


EFA201981 


E1M10000304C03 


ECO 103 100 


S1M10000026B03 


SAU800547 


E3M10000041G09 


EFA202006 


E1M10000304E03 


ECO103236 


S1M10000026F03 


SAU802586 


E3M10000041H09 


EFA200358 


E1M10000304E03 


ECO103237 


S1M10000026F03 


,SAU802585 


E3M10000041A10 


EFA200829 


E1M10000304F03 


ECO103185 


S1M10000026F03 


SAU802587 


E3M10000041B10 


EFA202168 


E1M10000304E05 


ECO103100 


S1M10000026G03 


SAU802249 


E3M10000041C10 


EFA202160 


E1M10000304G05 


ECO101421 


S1M10000026H03 


SAU802230 


E3M10000041D10 


EFA200677 


E1M10000304A06 


ECO100663 


S1M10000026A04 


SAU802606 


E3M10000041E10 


EFA202006 


E1M10000304F06 


ECO103237 


S1M10000026D04 


SAU802100 


E3M10000041F10 


EFA202170 


E1M10000304A08 


ECO101524 


S1M10000026D04 


SAU802099 


E3M10000041F10 


EFA202168 


E1M10000304A08 


ECO101525 


S1M10000026F04 


SAU800006 


E3M10000041G10 


EFA200179 


E1M10000304B10 


ECO 103 186 


S1M10000026G04 


SAU600582 


E3M10000041H10 


EFA201041 


E1M10000305E01 


ECO102827 


S1M10000026H04 


SAU802496 


E3M10000041A11 


EFA201028 


E1M10000305E01 


ECO 102828 


S1M10000026A05 


SAU802448 


E3M1 0000041 All 


EFA201041 


E1M10000305C02 


ECO 103 100 


S1M10000026B05 


SAU801184 


E3M10000041B11 


EFA201982 


E1M10000305G04 


ECO101438 


S1M10000026D05 


SAU800478 


E3M10000041B11 


EFA201981 


E1M10000305G09 


ECO 104037 


S1M10000026F05 


SAU802246 


E3M10000041C11 


EFA200454 


E1M10000305C10 


ECO 100004 


S1M10000026G05 


SAU800545 


E3M10000041D11 


EFA202006 


E1M10000305C10 


ECO 100005 


S1M10000026H05 


SAU800548 


E3M10000041E11 


EFA202013 


E1M10000305B11 


ECO102827 


S1M10000026A06 


SAU801760 


E3M10000041F11 


EFA202001 


E1M10000305B11 


ECO102828 


S1M10000026B06 


SAU801518 


E3M10000041F11 


EFA202003 


E1M10000305C11 


ECO 102827 


S1M1OO00026CO6 


SAU801084 


E3M10000041H11 


EFA201379 


E1M1000O305C11 


ECO102828 


S1M1O000026D06 


SAU802246 


E3M10000041B12 


EFA205255 


E1M10000306C01 


ECO103237 


S1M10000026F06 


SAU800517 
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E3M10000041C12 


EFA200400 


E1M10000306A03 


ECO102056 


S1M10000026G06 


SAU801096 


E3M10000041D12 


EFA200179 


E1M10000306G03 


ECO103528 


S1M10000026A07 


SAU800984 


E3M10000041G12 


EFA200179 


E1M10000306E04 


ECO103243 


S1M10000026B07 


SAU801701 


E3M10000042B01 


EFA202274 


E1M10000306E04 


ECO103244 


S1M10000026B07 


SAU801700 


E3M10000042D01 


EFA201920 


E1M10000306H04 


ECO103116 


S1M10000026C07 


SAU801392 


E3M10000042G01 


EFA201985 


E1M1OO0O3O6CO5 


ECO 103884 


S1M10000026D07 


SAU802217 


E3M10000042A02 


EFA204122 


E1M10000306C05 


ECO103885 


S1M10000026F07 


SAU801264 


E3M10000042A02 


EFA203071 


E1M10000306H07 


ECO100905 


S1M10000026F07 


SAU103441 


E3M10000042B02 


EFA201208 


E1M10000306D09 


ECO103218 


S1M10000026F07 


SAU103443 


E3M10000042C02 


EFA201457 


E1M10000306H09 


ECO103230 


S1M10000026G07 


SAU801355 


E3M10000042D02 


EFA200805 


E1M10000306E11 


ECO103233 


S1M10000026H07 


SAU802225 


E3M10000042A03 


EFA201878 


E1M10000307G01 


ECO103911 


S1M10000026H07 


SAU802224 


E3M10000042A03 


EFA201869 


E1M10000307C02 


ECO 100549 


S1M10000026A08 


SAU802171 


E3M10000042C03 


EFA200677 


E1M10000307D02 


ECO 103221 


• S1M10000026A08 


SAU802170 


E3M10000042D03 


EFA200179 


E1M10000307E03 


ECO101403 


S1M10000026C08 


SAU802246 


E3M10000042B04 


EFA200661 


E1M10000307E03 


ECO205169 


S1M10000026D08 


SAU600582 


E3M10000042C04 


EFA200457 


E1M10000307B04 


ECO100757 


S1M10000026F08 


SAU800545 


E3M10000042E05 


EFA200805 


E1M10000307C04 


ECO102817 


S1M10000026G08 


SAU802654 


E3M10000042G05 


EFA201041 


E1M10000307E04 


ECO 103482 


S1M10OOO026A09 


SAU800018 


E3M10000042D06 


EFA202007 


E1M10000307B05 


ECO103886 


S1M10000026A09 


SAU800019 


E3M10000042H06 


EFA200247 


E1M10000307C05 


ECO103001 


S1M10000026E09 


SAU800525 


E3M1000O042HO6 


EFA200246 


E1M10000307D05 


ECO103242 


S1M10000026E09 


SAU800524 


E3M10000042G07 


EFA201826 


E1M10000307E05 


ECO103881 


S1M10000026G09 


SAU800996 


E3M10000042A08 


EFA202180 


E1M10000307F05 


ECO103160 


S1M10000026H09 


SAU802496 


E3M10000042B08 


EFA201981 


E1M10000307A06 


ECO 103878 


S1M10000026A10 


SAU800984 


E3M10000042G08 


EFA200677 


E1M10000307A06 


ECO204942 


S1M10000026B10 


SAU800391 


E3M100OO042HO8 


EFA201878 


E1M10000307F06 


ECO 103242 


S1M10000026D10 


SAU800170 


E3M10000042B09 


EFA200245 


E1M10000307F06 


ECO 103243 


S1M10000026E10 


SAU801264 


E3M10000042D09 


EFA200841 


E1M10000307H06 


ECO103886 


S1M10000026E10 


SAU 103441 


E3M10000042A10 


EFA201869 


E1M10000307B07 


ECO101232 


S1M10000026E10 


SAU103443 


E3M10000042A10 


EFA201867 


E1M10000307B07 


ECO101233 


S1M10000026F10 


SAU801264 


E3M10000042B10 


EFA201869 


E1M10000307C07 


ECO103461 


S1M10000026F10 


SAU103441 


E3M10000042C10 


EFA201888 


E1M10000307G07 


ECO103160 


S1M10000026F10 


SAU 103443 


E3M10000042C10 


EFA201886 


E1M10000307F08 


ECO103U6 


S1M10000026G10 


SAU801235 


E3M10000042E10 


EFA204122 


E1M10000307C09 


ECO103231 


• S1M10000026G10 


SAU801236 


E3M10000042E10 


EFA203071 


E1M10000307C09 


ECO103232 


S1M10000026H10 


SAU800322 


E3M10000042B11 


EFA201993 


E1M10000307A10 


ECO 103559 


S1M10000026A11 


SAU802192 


E3M10000042D11 


EFA201985 


E1M1O00O307A1C 


ECO103558 


S1M10000026A11 


SAU802191 


E3M10000042F11 


EFA200310 


E1M10000307E10 


ECO103878 


S1M10000026A11 


SAU802190 


E3M10000042G11 


EFA201878 


E1M10000307E1C 


ECO204942 


S1M10000026B11 


SAU800526 


E3M10000042GU 


EFA201869 


E1M10000307F1C 


ECO 100725 


S1M10000026C11 


SAU801185 


E3M10000042H11 


EFA201208 


E1M10000307H1C 


ECO102870 


S1M10000026E11 


SAU802240 


E3M10000042D12 


EFA201165 


E1M10000307A11 


ECO104093 


S1M10000026E11 


SAU802239 


E3M10000042D12 


EFA201163 


E1M10000307D11 


ECO 102306 


S1M10000026B12 


SAU800984 


E3M10000042E12 


EFA202180 


E1M10000307G11 


ECO100095 


S1M10000026C12 


SAU800491 


E3M10000042F12 


EFA204122 


E1M10000307C12 


ECO100095 


S1M10000026D12 


SAU802250 


E3M10000042F12 


EFA203071 


E1M10000307E1I 


ECO100716 


S1M10000026E12 


SAU801644 


E3M10000042G12 


EFA200805 


E1M10000307G12 


ECO102639 


S1M10000026F12 


SAU800517 


E3M10000043B01 


EFA201888 


E1M10000308C0] 


ECOl 03237 


S1M10000026G12 


SAU800842 


E3M10000043C01 


EFA200457 


E1M10OO03O8AO2 


. ECO103221 


S1M10000027G01 


SAU800453 


E3M10000043D01 


EFA201981 


E1M10000308B02 


. ECO10263C 


S1M10000027G01 


SAU200237 


E3M10000043A02 


EFA200247 


E1M10000308F0: 


! ECO10355E 


S1M10000027C02 


SAU801426 


E3M10000043B02 


EFA201869 


E1M10000308H0' 


I- ECO101613 


S1M10000027D02 


SAU801900 
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E3M10000043D02 


EFA200807 


E1M10000308H04 


ECO101614 


S1M10000027UU2 


C AT T3D1 RQQ 


E3M10000043H02 


EFA201984 


E1M10000308B05 


ECO104010 


S 1 M100UUU2 /HU2 


C AT TQO,PjA7R 


E3M10000043A03 


EFA201984 


E1M1000O308E05 


ECO101669 


SlM10000027rU2 


oAU ovJU^t / o 


E3M10000043B03 


EFA200840 


E1M10000308F06 


ECO103243 






E3M10000043E03 


EFA200478 


E1M10000308F06 


ECO 103244 


S1M100000271JUJ 




E3M10000043F03 


EFA200454 


E1M10000308B07 


ECO 101 684 


S 1 M 1 UUUUU2 fE\)j 




E3M10000043G03 


EFA200807 


E1M10000308B07 


ECO101685 


SIMIOOUUUZ/iiUj 


c at T?nn2^7 
c ATTRnns4.s 


E3M10000043F04 


EFA200326 


E1M10000308C07 


ECO103263 


S 1 M 1 0000027UU i 




E3M10000043UO4 


EFA200807 


E1M10000308A08 


ECO 102274 


S IM1000002 /AU4 




E3M10000043AO5 


EFA200807 


E1M10000308C08 


ECO100094 


S 1 M 1 00UOU2 / LAJ4 


Q AT1R0101R 


E3M10000043UUS 


EFA200192 


E1M10000308UI8 


ECO 100095 


S 1M1 wUUlW /WW 


oat FR01 0X9 
C ATIRfilftRQ 


E3M10000043H05 


EFA202168 


E1M10000308D08 


ECO103263 


S 1M1 0000027HO4 


0/iUOvlV07 

Q ATTRfl7?7r\ 


E3M10000043B06 


EFA202274 


E1M1000O3O8UO9 


ECO100886 


S1M10000027AO5 


CATTR0.1 1QA 


E3M10000043FU6 


EFA201920 


E1M10000308H09 


ECO103221 


S1M10000027OU5 


oAUoUl lyj 
O ATTRftftRA^ 


E3M10000043H06 


EFA204122 


E1M10000308E10 


ECO100886 


S1M10000027D05 


OAU oUUoH -> 
O ATTQfYXfVJ 


E3M10000043H06 


EFA203071 


E1M10000286DU1 


ECO103218 


S1M10000027E05 


bAUoU2DU2 

■O ATTQfVM'M 


E3M10O0OO43EUV 


EFA200747 


E1M10000286B02 


ECO103230 


S1M10000027F05 


oAUoU2124 
c Am tyini c 


E3M10000043C307 


EFA200195 


E1M10000286B02 


ECO103231 


S1M10000027F05 


SAUlUJ/i3 


E3M10000043AO! 


EFA201460 


E1M10000286UU2 


ECO101347 


. S1M10000O27G05 


oAUoUZ442 

CAT 


E3M1000OO43BO! 


EFA200733 


E1M10000286UO2 


ECO101348 


S1M10000027H05 


O ATTOAl OKA 


E3M10OOOO43CO8 


EFA201985 


E1M10000286HO2 


ECO103244 


S1M10000027B06 




E3M10000O43E08 


EFA200381 


E1M10000286AO3 


ECO102834 


S1M10000027C06 


O AT TQ/M m 1 


E3M10000043E0* 


EFA200382 


E1M10000286CU3 


ECO103218 


S1M10000027DU6 


G AT T8A.1 7Q1 


E3M10000043F0* 


EFA201869 


E1M10000286C04 


ECO 100868 


S1M100O0027EO6 


G AT TiCAACQ7 


E3M10000043G08 


EFA202168 


E1M10000286E04 


ECO102654 


S1M10000027F06 


C AT T£0/t^R7 
PAT TOA1 TQ1 


E3M1OO0OO43HO8 


EFA201920 


E1M10000286C05 


ECO 103 104 


S1M10000027G06 


bAUoUl /ol 

CAT T£AACO 


E3M10000043A09 


EFA201984 


E1M10000286DO5 


ECO100584 


S1M10000027H06 


oAUOUUDoZ 


E3M10000043A09 


EFA201983 


E1M10000286EO5 


ECO103559 


S1M10000027B07 


OAT 1Qf>f\ZA~l 
OAT TQ/WIC1 


E3M10000043C09 


EFA201888 


E1M10000286EO5 


ECO103558 


S1M10000027D07 


oAU<SUU4Dj 


E3M100O0043DO9 


EFA202180 


E1M10O00286EO5 


ECO103557 


S1M10000027D07 


OAT T1fin017 


E3M10000043H09 


EFA200326 


E1M10O00286FO5 


ECO 101259 


S 1 M 1 0000027E07 


CAT TOflT)^fl 


E3M10000043A10 


EFA202168 


E1M100O0286HO5 


ECO104160 


S1M10000027G07 


OAT TOAOI 0*C 
PAT TOAAOO/C 


E3M10O00O43B1O 


EFA200457 


E1M10000286A06 


ECO103217 


S1M10000027H07 


SAUoUuyyo 


E3M10000043C10 


EFA200797 


E1M10000286A06 


ECO103218 


S1M10000027A08 


OAT TDA1 AD/I 


E3M10000043D10 


EFA200381 


E1M10000286GO6 


ECO 103219 


S1MI0000027B08 


SAUoU2224 


E3M10000043D1C 


EFA200382 


E1M10000286F07 


ECO 103242 


S1M10000027C08 


SAU802224 


E3M10000043E10 


EFA200457 


E1M10000286F07 


ECO103243 


S1M10000027D08 


SAU801663 


E3M10000043F1C 


EFA202003 


E1M10000286B08 


ECO102274 


S1M10000027E08 


HAT TOAAAA£ 

SAU800006 


E3M10000O43G10 


EFA200310 


E1M1OO00286FO8 


ECO100381 


S1M10000027F08 


SAU801186 


E3M100O0O43A11 


EFA200326 


E1M10000286H08 


ECO102259 


S1M10000027G08 


oat rorti £ C A 

SAU802o54 


E3M10000043B11 


EFA202006 


E1M10000286D09 


ECO103886 


S1M10000027HOS 


SAU8OOOO0 


E3M10000043EU 


EFA202212 


E1M10000286F09 


ECO103263 


S1M10000027BOS 


n A T TO A 1 "l£.f\ 

SAU801760 


E3M10000043G11 


EFA202168 


E1M1OO0O286A10 


ECO102096 


S1M10000027C0S 


SAU801183 


E3M10000043H11 


EFA20045* 


E1M1OO0O286F10 


ECO10316C 


S1M10000027D0S 


OAT TO/\n 1 c 

SAU002335 


E3M10000043B12 


EFA201888 


E1M10000286F1C 


ECO103161 


S1M10000027EOS 


» SAu 802224 


E3M10000043D12 


. EFA2008O7 


E1M10000286AH 


ECO10388« 


S1M1O0OO027FO5 




E3M10000043F12 


. EFA20216S 


E1MI0000286CH 


ECO10324C 


) S1M10000027G0S 


t OAT TOfYlTlvl 


E3M10000043G12 


! EFA20186S 


• ElMlUUUU2oDCl^ 




i c i m 1 0000027H0 C 


) SAU800513 


E3M10000044E0 


EFA20200-; 


' E1M10000286E12 


ECO20516S 


> S1M10000027DK 


) SAU801241 


E3M10000044C0; 


t EFA20l97^ 


I E1M10000287B05 


. ECO10388S 


» S1M10000027HK 


) SAU800547 


E3M10O00045E0' 


7 EFA20200: 


t E1M10O0O287DO5 


. ECO10322' 


7 S1M10000027A1 


SAU800842 


E3M10000046C0< 


t EFA20080; 


i E1M10000287D02 


. ECO10322! 


} S1M10000027B1 


L SAU801905 


E3M10000047D0: 


I EFA20080i 


i E1M10000287F0; 


. ECO10326; 


5 S1M10000027D1 


I SAU800528 
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E3M10000047B08 


EFA201999 


E1M10000287E03 


ECO103240 


S1M10000027E11 


SAU800842 


E3M10000047C08 


EFA201087 


E1M1OOO0287EO3 


ECO103241 


S1M10000027G11 


SAU802565 


E3M10000047D08 


EFA200805 


E1M10000287A04 


ECO102556 


S1M10000027G11 


SAU802564 


E3M10000050B01 


EFA201869 


E1M10000287B05 


ECO102033 


S1M10000027H11 


SAU802565 


E3M10000050C01 


EFA202211 


E1M10000287CO5 


ECO103242 


S1M10000027H11 


SAU802564 


E3M10000050D01 


EFA201888 


E1M10000287C05 


ECO103243 


S1M10000028B01 


SAU801770 


E3M10000050B02 


EFA202168 


E1M10000287E05 


ECO302213 


S1M10000028B01 


SAU801769 


E3M10000050C02 


EFA202168 


E1M10O00287GO5 


ECO102193 


S1M10000028E01 


SAU800738 


E3M10000050E02 


EFA200807 


E1M10000287HO5 


ECO103886 


S1M10000028E01 


SAU800737 


E3M10000050F02 


EFA200677 


E1M10000287A06 


ECO 102741 


S1M10000028F01 


SAU801770 


E3M10000050HQ4 


EFA201981 


E1M10000287C06 


ECO103223 


S1M10000028F01 


SAU801769 


E3M10000050B05 


EFA202274 


E1M10000287A07 


ECO103885 


S1M10000028G01 


SAU802545 


E3M10000050D05 


EFA201985 


E1M10000287A09 


ECO100185 


S1M10000028A02 


SAU801770 


E3M1000O050D05 


EFA202953 


E1M10000287A1O 


ECO103237 


S1M10000028A02 


SAU801769 


E3M10000050E05 


EFA202007 


E1M10000287A10 


ECO103238 


S1M10000028B02 


SAU800490 


E3M10000050GO5 


EFA201645 


E1M10000287C1O 


ECO101977 


S1M10000028C02 


SAU800170 


E3M1000OO5OGO5 


EFA201646 


E1M10000287C10 


ECO101978 


S1M10000028GO2 


SAU801018 


E3M10000050H05 


. EFA202012 


E1M10000287B11 


ECO101259 


S1M10000028BO3 


SAU801354 


E3M10000050A06 


EFA200807 


E1M10000287F11 


ECO102555 


S1M10OO0O28DO3 


SAU802654 


E3M10000050C06 


EFA200805 


E1M10000287F11 


ECO102556 


S1M10000028EO3 


SAU800509 


E3M10000050D06 


EFA202160 


E1M10000287G12 


ECO101334 


S1M10000028F03 


SAU800517 


E3M10000050F06 


EFA201888 


E1M10000288B02 


ECO103886 


S1M10000028G03 


SAU800641 


E3M10000050H06 


EFA200366 


E1M10000288D02 


ECO104091 


S1M10000028H03 


SAU802217 


E3M1OO0OO50A07 


EFA201981 


E1M10000288D02 


ECO 104092 


S1M10000028A04 


SAU800753 


E3M1OOOOO50BO7 


EFA201981 


E1M10000288H02 


ECO103886 


S1M10000028B04 


SAU801683 


E3M10000050C07 


EFA200590 


E1M10000288A03 


ECO 103594 


S1M10000028C04 


SAU800512 


E3M1O0O0O50E07 


EFA201926 


E1M1OO0O288BO3 


ECO101939 


S1M10000028D04 


SAU800512 


E3M100O0O50F07 


EFA202170 


E1M10000288F03 


ECO101940 


S1M10000028E04 


SAU800424 


E3M1O0O0O50HO7 


EFA200192 


E1M10000288C04 


ECO102556 


S1M10000028F04 


SAU800535 


E3M1O0O0O50B08 


EFA200916 


E1M10000288D04 


ECO 100885 


S1M10000028F04 


SAU800534 


E3M10000050D08 


EFA202007 


E1M10000288A05 


ECO 100706 


S1M10000028G04 


SAU802502 


E3M1O0O0O50F08 


EFA200457 


E1M1OO0O288HO5 


ECO104227 


S1M10000028B05 


SAU801264 


E3M100O0O50GO8 


EFA200731 


E1M10000288H05 


ECO205289 


S1M10000028C05 


SAU802207 


E3M100O0O50DO9 


EFA201878 


E1M10000288A06 


ECO102999 


S1M10000028C05 


SAU802206 


E3M10000O50FO9 


EFA201985 


E1M10000288G06 


ECO100194 


S1M10000028D05 


SAU800424 


E3M10000050G09 


EFA202007 


E1M10000288G06 


ECO100195 


S1M10000028F05 


SAU800535 


E3M10OO0O50H09 


EFA202180 


E1M10000288C07 


ECO103221 


S1M10000028F05 


SAU800534 


E3M100O0O50B1O 


EFA201869 


E1M10000288G07 


ECO103626 


S1M10000028H05 


SAU801264 


E3M100O0O51C01 


EFA200677 


E1M1OO0O288GO7 


ECO103627 


S1M10000028A06 


SAU801458 


E3M100O0O51DO1 


EFA201884 


E1M10000288E08 


ECO103227 


S1M10000028A06 


SAU801457 


E3M100O0O51C03 


EFA202168 


E1M10000288D09 


ECO100663 


S1M10000028B06 


SAU801741 


E3M100O0O51DO3 


EFA201888 


E1M10000288E09 


ECO 103885 


S1M10000028C06 


SAU802654 


E3M10000051H03 


EFA202006 


E1M1O000288E1C 


ECO103263 


S1M10O00028D06 


SAU801186 


E3M100O0O51A04 


EFA201999 


E1M10000288F11 


ECO 103886 


S1M10000028F06 


SAU800539 


E3M10000051B04 


EFA200400 


E1M10000288H11 


ECO 102637 


. S1M10000028G06 


SAU801260 


E3M10000051B04 


EFA202608 


E1M1OO0O288D12 


ECO 103224 


S1M10000028D07 


SAU801139 


E3M100O0O51D04 


EFA201993 


E1M10000288D12 


ECO103225 


S1M10000028F07 


SAU802254 


E3M10000051E04 


EFA20029C 


E1M1OO0O289DO1 


ECO103237 


S1M10000028H07 


SAU802654 


E3M10000051F04 


EFA200841 


E1M1OO0O289DO1 


ECO103238 


S1M10000028A0S 


SAU800354 


E3M10O0OO51F05 


EFA20216C 


E1M10000289F01 


ECO100905 


S1M10000028BOE 


SAU800547 


E3M1O0O0O51C06 


EFA20024'! 


E1M10000289G01 


ECO103231 


S1M10000028C0S 


SAU800542 


E3M10000051D0£ 


» EFA20024- 


' E1M10000289GO? 


> ECO10387J 


SlM10000028DOf 


SAU802071 


E3M1000OO51F0f 


> EFA20412I 


. E1M10000289GO; 


! ECO204942 


. SIM10000028E0S 


SAU80I260 
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E3M10000051F06 


EFA203071 


E1M10000289B06 


ECO103883 


S1M10000028G08 


SAU801701 


E3M10O0OO51GO6 


EFA200247 


E1M10000289D06 


ECO104213 


S1M10000028G08 


SAU801700 


E3M10000051B07 


EFA201208 


E1M10000289G06 


ECO 100785 


S1M10000028H08 


SAU801646 


E3M100000S1E07 


EFA202378 


E1M10000289G06 


ECO 100786 


S1M10000028H08 


SAU801645 


E3M10000051F07 


EFA201970 


E1M10000289E07 


ECO100095 


S1M10000028B09 


SAU800547 


E3M10000051F07 


EFA201968 


E1M10000289G07 


ECO103451 


S1M10000028D09 


SAU800547 


E3M10000051A08 


EFA200677 


E1M10000289AQ8 


ECO104091 


S1M10000029F01 


SAU802228 


E3M10000051B08 


EFA201985 


E1M10000289A08 


ECO 104092 


S1M10000029F01 


SAU802227 


E3M10000051B08 


EFA202953 


E1M10000289A08 


ECO104093 


S1M10000029G01 


SAU800542 


E3M10000051D08 


EFA201312 


E1M10000289H08 


ECO103831 


S1M10000029H01 


SAU800517 


E3M10000051H08 


EFA201888 


E1M10000289D09 


ECO103885 


S1M10000029A02 


SAU801354 


E3M1O0O0O51B09 


EFA201954 


EIM10000289C10 


ECO103885 


S1M10000029B02 


SAU800543 


E3M10000051C09 


EFA200266 


E1M10000289G1O 


ECO100725 


S1M10000029C02 


SAU801139 


E3M10000051D09 


EFA200247 


E1M10000289B11 


ECO103236 


S1M10000029D02 


SAU801275 


E3M1O000O51D09 


EFA200246 


E1M10000289B11 


ECO103237 


S1M10000029E02 


SAU801275 


E3M10000051E09 


EFA200246 


E1M10000289G11 


ECO102300 


S1M10000029F02 


SAU801139 


E3M10000051G09 


EFA202378 


EIM10000289E12 


ECO 104091 


S1M10000029G02 


:SAU8006O5 


E3M10000051H09 


EFA200538 


E1M10000289E12 


ECO 104092 


S1M10000029G02 


SAU302812 


E3M10000051A10 


EFA201999 


E1M10000290B01 


ECO101067 


S1M10000029A03 


SAU802240 


E3M10OO0051B1O 


EFA202110 


E1M10000290B01 


ECO101068 


S1M10000029BO3 


SAU802491 


E3M1O0O0051D1O 


EFA202006 


E1M10000290G01 


ECO 103886 


S1M1OO0OO29CO3 


SAU600582 


E3M10000051E10 


EFA202160 


E1M10000290A02 


ECO101067 


S1M10000029G03 


SAU800006 


E3M10OO0O51F1O 


EFA202160 


E1M10000290A02 


ECO101068 


S1M10000029A04 


SAU801596 


E3M10000051H10 


EFA200421 


E1M10000290B02 


ECO102599 


S1M10000029A04 


SAU801597 


E3M10000051A11 


EFA202160 


E1M10000290B02 


ECO 102600 


S1M10000029B04 


SAU802599 


E3M10OOO051D11 


EFA202211 


E1M10000290E02 


ECO101939 


S1M10000029F04 


SAU802649 


E3M10000051E11 


EFA201827 


E1M10000290F04 


ECO 103226 


S1M10000029GO4 


SAU802654 


E3M10000051F11 


EFA200179 


E1M10000290F05 


ECO103218 


S1M10000029B05 


SAU801362 


E3M100O0051G11 


EFA201982 


E1M10000290D06 


ECO103559 


S1M10000029CO5 


SAU800543 


E3M10000051F12 


EFA200805 


E1M10000290D06 


ECO103560 


S1M10000029D05 


SAU801354 


E3M10000050EO1 


EFA200457 


E1M10000290D08 


ECO103064 


S1M10000029E05 


SAU801476 


E3M10000050CJO1 


EFA200179 


E1M10000290E08 


ECO 102555 


S1M10000029G05 


SAU801253 


E3M10000050B03 


EFA202170 


E1M10000290E08 


ECO 102556 


S1M10000029H05 


SAU800259 


E3M10OO005OB03 


EFA202168 


E1M10000290F08 


ECO 102555 


S1M10000029B06 


SAU800006 


E3M10000050C03 


EFA200381 


E1M10000290F08 


ECO 102556 


S1M10000029H06 


SAU800543 


E3M100OO050CO3 


EFA200382 


E1M10000290B09 


ECO102555 


S1M10000029C07 


SAU800759 


E3M10000050D03 


EFA200400 


E1M10000290B09 


ECO102556 


S1M10000029G07 


SAU800605 


E3M10OO0050DO3 


EFA20260S 


E1M10000290D10 


ECO 103228 


S1M10000029B08 


SAU801621 


E3M10OO0O5OEO2 


EFA20040C 


E1M10O00290E11 


ECO 104090 


S1M10000029G08 


SAU801618 


E3M10000050E02 


EFA20260S 


E1M10000290EH 


ECO104091 


S1M10000029H08 


SAU801139 


E3M10000050A04 


EFA202160 


E1M10000291EO1 


ECO 102852 


S1M1O000O29A09 


SAU801113 


E3M10000050E0-! 


EFA205285 


E1M10000291B02 


ECO103262 


S1M10000029C09 


SAU801113 


E3M10000050E04 


EFA201999 


E1M1OO00291BO2 


ECO103878 


S1M10000029D09 


SAU801113 


E3M1OOO005OHO8 


EFA20528S 


E1M10O0O291BO2 


ECO204942 


S1M1O000029F09 


SAU802262 


E3M10000052C01 


EFA20211C 


E1M10000291F02 


ECO102051 


S1M1OO0OO29HO9 


SAU801618 


E3M10000052FO: 


EFA20045' 


' E1M10000291A03 


ECO10323 - / 


S1M10000029A1C 


SAU800517 


E3M10000052C02 


EFA200805 


E1M10000291A02 


ECO10323S 


S1M10000029A1C 


: SAU202623 


E3M10000052D02 


EFA20217C 


) E1M10000291BO< 


t £00103231 


S 1 M 1 0000029B 1 1 


6AUBU1 IjKj 


E3M10O00052G02 


, EFA20045' 


' E1M10000291BIM 


ECO10323S 


S1M10000029C1C 


SAU800529 


E3M10000052BO: 


EFA20023S 


) E1M10000291EO' 


ECO10096: 


> S1M10000029D1C 


) SAU801790 


E3M1OO00052E0: 


EFA20237! 


i ElM1000029lEOf 


ECO10322: 


S1M10000029E1C 


> SAU801139 


E3M10000052G0: 


1 EFA20032< 


5 E1M10000291GO! 


i ECO10255.' 


i S1M10000029FK 


) SAU800266 


E3M10000052BO^ 


I EFA20029( 


) E1M10000291GO; 


5 ECO10255( 


5 S1M10000029HU 


) SAU801139 
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Clone Name 


Gene 


Pintle TJilTVlP 


Gene 
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Clone Name 


Gene 
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fimi onooo^9F04 


FF A 9001 10 


E1M10000291A06 


ECO 103506 


S1M10000029A11 


SAU801263 


pimi onooo^riOA 


FFA900199 


E1M 1000029 1B06 


ECO104090 


S1M10000029E11 


SAU801139 


11 j Ivl lUUUUujZUut 


FFA90019R 


E1M10000291C06 


ECO103461 


S1M10000029F11 


SAU802714 


pim 1 ooooo'opo^ 


FF A 200454 


E1M10000291D06 


ECO100102 


S1M10000029A12 


SAU801631 




FFA901RRR 


E1M10000291E07 


ECO103866 


S1M10000029C12 


SAU802070 


FIKyfl OOAAAOWO^ 


FFA90916R 


E1M10000291A08 


ECO101221 


S1M10000029D12 


SAU801552 


ni\if i AAAAA^9no^ 


FF A 90 1996 


E1M10000291B08 


ECO103217 


S1M10000029F12 


SAU800253 


E J iVi 1 Uuuuu J ZOVO 


FF A 909774 


F1M10000291B08 


ECO103218 


S1M10000029F12 


SAU800257 


i?i\/ri aaaaaotjaa 


PFA900R0S 


F1 Ml 0000291F08 


ECO 103229 


S1M10000029G12 


SAU801138 


T31\iM AAAAA<",7HA7 


FFA70916R 


F1M10000291B10 


ECO 103 881 


S1M10000030B01 


SAU802654 


Lz J JYL 1 UUUUU Dzr Uo 


FPA90917R 


F1M10000291E10 


ECO101591 


S1M10000030D01 


SAU801113 


cox* i nAAnnonno 
CjMlUUUUUDZilUy 


FFA901Q8S 


F 1 TV/f 1 0000991 Dl 1 


ECO 103263 


S1M10000030F01 


SAU801473 


pimri aaaaa*»9Fag 


FFA909Q51 

EdV AAv*7JJ 


F1M10000991F11 

Dl 1V1 1 UU \J\J£tS XX ft 1 


ECO 100095 


S1M10000030H01 


SAU800543 


i?i\/f 1 aaaaa^/^aq 


FF A 700196 


F1M10000291G11 

Ct 1 4V1 1 vUwU&7 lull 


ECO 103264 


S1M10000030A02 


SAU801181 


ciMlUUUUUD.Zr 1U 


FFA70071Q 


F1N/ft0000991Cr1 1 


FCO 103265 


S1M10000030B02 


SAU801515 


ElU/f 1 AAAAA^9F1 A 


FF A 7 009x10 


F1M10000991H11 


ECO103262 


S1M10000030C02 


SAU802567 


T?7A/1 AAAAA^T^I 1 


FFA900RQR 


F1 Ml 0000791 Hll 


ECO 103 878 


S1M10000030D02 


SAU801515 


V1\A'\ AAAAA<9TM *) 

COM 1 UUUUUD ZU 1 z 


FT? A 707 1 £8 


F1A/I10000991H1 1 

Ei 1 ivl LUUUv^>7 mil 


FPO204942 


S1M10000030E02 


SAU801473 


i AAQ U9A 


Fppiiooo7i 


F1 M10000991R19 

C 1 iVl i UUUV/^i7 ID 1 ^ 


FCOl 03882 


S1M10000030H02 


SAU802452 


iaii pon 


cpfl 1 AA.709 


F1 M1 0000991F1 1 

CliVllUuUU£>7 11 16 


ECOl 03243 


S1M10000030B03 


SAU802654 




Fpr>ioi9^6 


F1 Ml 0O0O991R01 

Ei 1 ivl 1 \J\J\J\JityjO\J 1 


ECO 103 8 85 


S1M10000030C03 


:SAU800275 


in*ii 17 


FPPj90299R 


F1M10000293B02 

1> L 1V1 1 vvUV^J LJ\J *J 


ECO 104093 


S1M10000030D03 


SAU801473 




FPO101194 


Fl Ml 0000991G02 

Hi x ivl L VuUUi.? V£> 


ECO103886 


S1M10000030G03 


SAU800542 


1A1*7 W1 


Tjpn 104479 


F 1 M 1 00009 91 A 04 

C 1 1V1 1 UUUUi7JAUt 


FCO 100402 


S1M10000030H03 

Lj X IV* 1 Vw W v*^ wl Xv*^ 


SAU800232 


1UO/-10 


FPH 109100 


F 1 Ml 0000991R04 

Dl lVilUUuU£7 JDUt 


FCO 103886 


S1M10000030C04 

^ i ivx i v yj\j vv w^>v^ 


SAU800526 


msii 77 

lUoJ'Z / 


FPni09filfi 


Fl Ml 0000291AOS 

Lil 1V11 \J\J\J\J£tyjfWJJ 


ECO100095 


S1M10000030A05 


, SAU800478 




FPO109SS7 


E1M10000293E0S 


ECO 103223 


S1M10000030B05 


SAU801256 


771.4.1 


FPO101RR4 

Ei\*r\J 1 \JJO Ot 


Fl M1 0000993F05 

JJil 1V1 IWVUiyJljvJ 


ECO103224 


S1M10000030C05 


! SAU800526 


r 1 7 £ n 1 o 


FPPilO^RRd 


F 1 Ml 0000?93fi0S 


ECO103243 


S1M10000030D05 


SAU800759 


Ql 0-R70 


FPO101R84 


F 1 Ml 0000293 A06 

J_t ft 1V1 IvVVVkZ-JAUU 


ECO101175 


S1M10000030D05 


■ SAU302793 




FPO10014R 


F 1 M 1 0000293H06 

Lj X XVX luvVvti/JllvU 


ECO 102654 


S1M10000030G05 


SAU800776 


Q71-R90 

7/1 *DXU 


FPD 101240 


F1M1O000293FO7 


ECO101095 


S1M10000030G05 


! SAU800777 


Q71-R90 


FPOl 01941 


Fl M10000293C08 


ECO101844 


S1M10000030H05 


SAU800179 




FPPi 101194 

CV>W 1UJJ7*T 


Fl M1 0000293E08 


ECO101939 


S1M10000030D06 


SAU800189 


4-9R i 


FPD10I4RS 

COW lv ItOJ 


F1M10000293G08 

1>1 1Y11wvvVa7JvIVU 


FCO103101 


S1M10000030E06 


SAU801257 


rn 9 ri i 


FPni099SS 


F 1 M 1 0000991R09 


FCO103181 


S1M10000030B07 

l_l 1 1TX I Vv vv VJUl/U 1 


SAU802627 


ni-7 P9i 


FPOI 09144 


Fl Ml 0000991G09 


FCO102144 

1>VV 1 Vb 1 « • 


S1M10OO0030D07 


SAU800189 




FPH 10191 1 


Fl Ml 00005 93H09 

Ei 1 1V1 luUUUi7JllU7 


ECO 100094 

uvv i y~ 


S1M10000030G07 


SAU802247 


PTMF5S 


FPO10196d 


Fl Ml 0000991H09 


FCO 100095 


S1M10000030H07 

L_l 1 1TX X v W v V*/ VX X v ' 


SAU800525 


rjivir j j 


FPO1019fiS 


Fl Ml 0000991A1 1 

d 1 1V1 1 UUUUA7JA 1 1 


FCO103883 

J_>\^ V-/ 1UJUUJ 


S1M10000030C08 

L_J X 1TX 1 WV WV J \J\^\S*J 


• SAU801831 


t> 1 .1 c All 


FPO10199S 


F1M10000293E11 

i_> 1 1V1 1 UvUvti/JU ■ 1 


FCO 103242 


S1M10000030F08 


SAU802231 


pi 1QU1 


FPOI 01 104 


Fl Ml 0000993F1 1 


FCO 104091 

Jjvv 1 Utl/7 1 


S1M10000030F08 

U I Irl I V V V WW J Vl VU 


SAU802230 


l\.i-J J.1VXZ 


FPO101RR4 


F1M10000293F11 

. d 1 1V1 lVJUWi7 Jl 11 


FCO104092 


S1M10000030G08 

LJ XlrX k vvvW** vv v U 


SAU802250 


74*5.171 1 


FPH 101961 


F 1 Ml 0000793C 1 2 

J_r 1 1V1 1 UUUUA7JV 1 Ar 


FCO10017C 

Liuu 1 V/ v 1 i U 


S1M10OO003OAO9 

w 1 1TX 1 vv V*fcv^ 


SAU801719 




FPOI 09011 

E\s\J I WUJJ 


FlM1O00O?9ir)17 

1j 1 Ivl 1 WWa/JI/ 1 6 


FCOl 03221 


S1M10000030B09 

X 1VX 1 Vv VW*J vXW«^ 


SAU802654 


fi mi oooooo7ROi* 


FPO1099R6 


F1 M10000?9Sn01 

JQ 1 Ivl 1 \J\I\J\J&yjXJ\l 1 


FCOl 03228 


S1M10000030C09 

LJ 1 IV X X v vvwv— V-*v^ 


SAU800542 


227- 1C 


ECO102562 


E1M10000295D01 


ECO 103229 


S1M10O0003OD09 


SAU801139 


709-F23 


ECO101506 


E1M10000295G01 


ECO103532 


S1M10000030F09 


SAU801904 


t 801-C15 


ECO100488 


E1M10000295G01 


ECO103533 


S1M10000030G09 


SAU800542 


801-C15 


ECO 100490 


E1M10000295B02 


ECO101635 


S1M10000030H09 


; SAU801644 


801-C15 


ECO100491 


E1M10000295E02 


ECO103217 


S1M10000030A10 


SAU802309 


801 -HIS 


ECO100488 


E1M10000295E02 


ECO 1032 18 


S1M10000030A10 


SAU802308 


801-H1S 


ECO100490 


E1M10000295F02 


ECO100169 


S1M10000030C10 


SAU800562 
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801-H19 


ECO100491 


E1M10000295H04 


ECO 100663 


S1M10000030D10 


SAU802601 


804-P6 


ECO102513 


E1M10000295A07 


ECO100712 


S1M10000030F10 


SAU800019 


807-D20 


ECO100366 


E1M10000295B07 


ECO100179 


S1M10000030G10 


SAU800019 


" " 807-D20 


ECO 100367 


E1M10000295B07 


ECO100180 


S1M10000030H1U 


SAU802654 


B13-17.Q8 


ECO101111 


E1M10000295C07 


ECO103224 


S1M10000030A11 


SAU800517 


B5-6.C8 


ECO101475 


E1M10000295C07 


ECO103225 


S1M10000030A11 


SAU202623 


B5-6.C8 


ECO101476 


E1M10000295C07 


ECO103226 


S1M10000030D11 


SAU800517 


B5-6.C8 


ECO201962 


E1M10000295D08 


ECO 1 03225 


S1M10000030D11 


SAU202623 


B8-2JD9 


ECO103461 


E1M10000295D08 


ECO103226 


S1M10000030K11 


SAU802241 


B15-8.P13 


ECO101328 


E1M10000295F08 


ECO103160 


S1M10000030Q11 


SAU800811 


R15-8 P13 


ECO101329 


E1M10000295G08 


ECO103217 


S1M10000030C12 


SAU801647 


T13-5.A2 


ECO10305? 


E1M10000295G08 


ECO103218 


S1M10000030C12 


SAU801646 


T12-3.il 1 


ECO102857 


E1M10000295B09 


ECO103236 


S1M10000030E12 


SAU800537 


T20-15.D4 


ECO101475 


E1M10000295F09 


ECO103881 


S1M10000030G12 


SAU801526 


T20-15 D4 


ECO101476 


E1M10000295F09 


ECO103882 


S1M10000031B01 


SAU802240 


T20-15 D4 


ECO201962 


E1M10000295GO9 


ECO103263 


S1M10000031H01 


SAU800023 


T24-15.G6 


ECO103059 


E1M10000295D10 


ECO103101 


S1M10000031B02 


SAU802247 


T24-17.C6 


ECO102857 


E1M10000295H10 


ECO103263 


S1M10000031E02 


SAU801912 


244 B12 


ECO101763 


E1M10000295B11 


ECO103229 


S1M10000031F02 


.SAU802231 


244 B12 


ECO101764 


EIM1O00O295F11 


ECO100954 


S1M10000031F02 


SAU802230 


244 B12 


ECO101765 


E1M10000295G12 


ECO103494 


S1M10000031G02 


SAU802235 


1042-J1 


ECO100702 


E1M10000312D11 


ECO104091 


S1M10000031G02 


SAU802234 


1042-J1 


ECO100703 


E1M10000312D11 


ECO104092 


S1M1O00OO31HO2 


SAU801355 


195.F5 


EC01 02842 


E1M10000296B01 


ECO102304 


S1M10000031A03 


SAU802250 


25.D5 


ECO103059 


E1M10000296C02 


ECO102466 


S1M10000031E03 


SAU801I34 


25.D6 


ECO103059 


E1M10000296C02 


ECO102467 


S1M10000031E03 


SAU801135 


177.F3 


ECO102309 


EIM10000296D02 


ECO103235 


S1M10000031FO3 


SAU802240 


525 .HI 1 


ECO 102857 


E1M10000296D02 


ECO103236 


S1M1000OO31GO3 


SAU801505 


632.N2 


ECO104277 


E1M10000296D02 


ECO 103237 


S1M10000031A04 


.SAU801434 


633.B7 


ECO103479 


E1M10000296H02 


ECO102556 


S1M10000031A04 


SAU302892 


671.120 


ECO103478 


E1M10000296C03 


ECO100150 


S1M10000031B04 


| :SAU800543 


676.B12 


ECO103479 


E1M10000296C03 


ECO100151 


S1M10000031C04 


SAU800738 


643.B19 


ECO 100702 


E1M10000296E03 


ECO101086 


S1M10000031C04 


SAU800737 


720.016 


ECO103884 


E1M10000296H03 


ECO103227 


S1M10000031E04 


j SAU800542 


666.H12 


ECO103478 


E1M10000296H03 


ECO103228 


S1M10000031F04 


SAU801517 


666.H12 


ECO 103479 


E1M10000296D04 


ECO 103237 


S1M10000031F04 


•SAU801516 


98.D4 


ECO103263 


E1M10000296G04 


ECO102144 


S1M10000031G04 


1 SAU302611 


844.B21 


ECO102144 


E1M10000296F05 


ECO103886 


S1M10000031G04 


SAU302882 


P31-25-F: 


ECO101686 


E1M10000296G05 


ECO101467 


S1M100O0031FO5 


| SAU800548 


P335-8.HS 


ECO101041 


E1M10000296H05 


ECO103094 


S1M10000031DO6 


1 SAU801526 


P347.2 


ECO101086 


E1M10000296A06 


ECO100194 


S1M10000031GO6 


.SAU800548 


P31-11-J2C 


ECO 103228 


E1M10000296AO£ 


ECO 100195 


S1M10000031HO6 


SAU600582 


P336-14.F2C 


t ECO10137C 


E1M1O000296G0"; 


ECO 102827 


S1M10000031C07 


| SAU801760 


P31-27-M1 


ECO103423 


E1M10000296GO': 


' ECO10282S 


S1M10000031D07 


SAU801181 


P338-4.M21 


ECO10013S 


E1M1000O296H0' 


' ECO10322C 


S1M10000031E07 


SAU800016 


P334-8.L' 


J ECO10125( 


i E1M10000296HO' 


1 ECO103221 


S1M10000031AOS 


j .SAU802365 


P31-2-EK 


j ECO10l68f 


i E1MI0000296EO* 


! ECO10088f 


i SlM10000031DOt 


SAU801790 


P335-3.J1' 


1 ECO10052: 


E1M10000296F05 


i ECO10321J 


! S1M10000031EOS 


| ;SAU800547 


P334-5.H: 


» ECO10013S 


) E1M1O00O296G0! 


I ECO10373* 


1 S1M10000031F08 


| . SAU801264 


P31-33-N; 


I ECO103241 


E1M10000296HO! 


i ECO10080S 


> S1M10000031COS 


) SAU801193 


P332-11.C2( 


) ECO10282' 


F E1M10000296HO! 


i ECO1008K 


) S1M10000031DOS 


) SAU800019 


P332-11.C2( 


) ECO10282! 


1 E1M10000296AO! 


3 ECO10019' 


I S1M10000031GOS 


) SAU800006 


869.A2: 


} ECO10039( 


) E1M10000296B1 


I ECO10322! 


) S1M10000031HO! 


)| SAU801599 
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P317-2.A3 


ECO101932 


E1M10000296B11 


ECO103230 


S1M10000031A10 


SAU800772 


P326-9.K2 


ECO 103292 


E1M10000296E11 


ECO101684 


S1M10000031C10 


SAU802654 


P326-9.K2 


ECO 103293 


E1M10000296F12 


ECO101684 


S1M10000031E10 


SAU800001 


P323-8.P1 


ECO 101685 


E1M10000296G12 


ECO100095 . 


S1M10000031F10 


SAU800244 


P35-8 


ECO103692 


E1M10000298C01 


ECO101438 


S1M10000031G10 


SAU800962 


P36-13.E2 


ECO103059 


E1M10000298G01 


ECO104148 


S1M10000031A11 


SAU801741 


P38-1.G20 


ECO 102227 


E1M10000298G01 


ECO104149 


S1M10000031B11 


SAU801908 


P327-50.M10 


ECO103242 


E1M10000298G02 


ECO102636 


S1M10000031C11 


SAU802152 


P327-50.M10 


ECO 103243 


E1M10000298C03 


ECO103238 


S1M10000031F11 


SAU800312 


P328-8.D21 


ECO103240 


E1M10000298C03 


ECO103239 


S1M10000031G11 


SAU801234 


P328-8.D21 


ECO103241 


E1M10000298D03 


ECO103886 


S1M10000031H11 


SAU800962 


P328-20.P20 


ECO 100541 


E1M10000298H03 


ECO103262 


S1M10000031B12 


SAU801621 


P33-1.C22 


ECO103227 


E1M10000298H03 


ECO 103878 


S1M10000031C12 


'SAU801741 


X3S107-17 


ECO 101475 


E1M1000O298HO3 


ECO204942 


S1M10000031E12 


SAU801275 


X3S107-17 


ECO101476 


E1M10000298E04 


ECO 100430 


S1M10000031F12 


SAU800244 


X3S107-17 


ECO201962 


E1M10000298E04 


ECO100431 


S1M10000032B01 


SAU802654 


P35-7 


ECO103928 


E1M10000298H04 


ECO 100809 


S1M10000032C01 


SAU800548 


X3S118-9 


ECO103263 


E1M10000298H04 


ECO100808 


S1M10000032F01 


;SAU800525 


X3S163-1 


ECO 103423 


E1M10000298C05 


ECO103234 


S1M10000032F01 


SAU800524 


X3S204-7 


ECO103238 


E1M10000298CO5 


ECO 103235 


S1M10000032H01 


.SAU802112 


X3S177-4 


ECO101161 


E1M10000298CO5 


ECO 103236 


S1M10000032H01 


SAU802111 


P342-3 


ECO102104 


E1M10000298D05 


ECO 101539 


S1M10000032E02 


SAU801096 


SC21.1 


ECO103224 


E1M10000298DO5 


ECO101540 


S1M10000032G02 


SAU800830 


SC17.1 


ECO102087 


E1M10000298C06 


ECO101844 


S1M1O000032GO2 


SAU800829 


SC13.1 


ECO101347 


E1M10000298D06 


ECO103886 


S1M10000032A03 


SAU802686 


SC13.1 


ECO101348 


E1M10000298GO6 


ECO100096 


S1M10000032C03 


:SAU800771 


MC9.6 


ECO 102929 


E1M10000298B07 


ECO100095 


S1M10000032D03 


.SAU801235 


MC9.6 


ECO 102928 


E1M10O00298CO7 


ECO102638 


S1M10000032E03 


;SAU802240 


Z60-P16 


ECO103243 


E1M10000298G07 


ECO103233 


S1M10000032G03 


SAU801269 


Z86-I21 


ECO103884 


E1M10000298G07 


ECO103234 


SIM10000032C04 


SAU800771 


E1M10000109A02 


ECO104168 


E1M10000298B09 


ECO 103244 


S1M10000032E04 


SAU801526 


E1M10000109A11 


ECO102588 


E1M10000298B09 


ECO103245 


S1M10000032F04 


SAU801139 


E1M10000101F05 


ECO102255 


E1M10000298B09 


ECO103246 


S1M10000032G04 


SAU801703 


E1M10000101D06 


ECO102556 


E1M10000298D09 


ECO101995 


S1M10000032H04 


SAU801263 


E1M10000101D06 


ECO102557 


E1M100O0298D11 


ECO103001 


S1M10000032A05 


SAU801256 


E1M10000101A07 


ECO100500 


E1M10000298F11 


ECO102462 


S1M10000032B05 


SAU800255 


E1M10000101A07 


ECO100501 


E1M10000298F11 


ECO102463 


S1M10000032B05 


SAU800256 


E1M10000101H07 


ECO10401C 


E1M10000311F01 


ECO101259 


S1M10000032CO5 


SAU800453 


E1M10000101HOS 


ECO10323C 


E1M10000311F01 


ECO101258 


S1M10000032F05 


SAU802076 


E1M10000101HOS 


ECO103231 


E1M1O0OO311CO2 


ECO103226 


S1M10000032H05 


SAU103752 


E1M10000101C12 


ECO10321 - / 


E1M10000311E02 


ECO103097 


S1M10000032A06 




SAU801738 


E1M1000O103B04 


I ECO101324 


E1M10000311E02 


ECO103098 


S1M10000032D06 




SAU801900 


E1M10000103D11 


ECO10321' 


' E1M10000311A02 


ECO10310C 


S1M10000032E06 




SAU801181 


E1M10000I10G01 


ECO 103242 


. E1M10000311C02 


ECO10324C 


SlM10OO0032G0t 


SAU800344 


E1M10000110G01 


ECO10324: 


E1M10000311CO: 


ECO103241 


S1M10000032A0'/ 


j SAU801760 


E1M10000110H01 


ECO10326: 


E1M10000311DO: 


ECO10352f 


S1M10000032B07 


' SAU800546 


E1M10000110EOS 


ECO10373« 


> E1M10000311HO: 


! EOO10286* 


1 S1M10000032CO" 


' SAU802555 


ElMlOOOOllOAi; 


> ECO10203f 


i E1M10000311D0* 


\ ECO10263( 


i S1M10000032D0' 


' SAU801511 


E1M10000112FO. 


i ECO10415' 


1 E1M10000311EO; 


> ECO10025! 


S1M10000032FO' 


' SAU802654 


E1M10000113FO: 


I ECO10179I 


5 E1M10000311F0; 


i ECO10230S 


) S1M10000032HO' 


J ■ SAU802234 


E1M10000113A1 


[ ECO10423' 


7 E1M10000311DO< 


5 ECO10321' 


1 S1M10000032HO' 


7 SAU802233 


E1M10000111CO. 


5 ECO10323! 


J E1M10000311C0- 


7 ECO10326: 


) S1M10000032AO! 


I SAU800217 


E1M10000111CO 


) ECO10323! 


) E1M10000311E0' 


7 ECO10388. 


5 S1M10000032AO! 


5 SAU800218 
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T /\r<iic 111 




Gene 
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E1M10000111E04 


ECO103613 
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! STM1 02401 


S1M10000046AOS 


) SAU801109 


E1M10000217CU 


ECO10388f 


i S4M10000037H0S 


> STM10318C 


) S1M10000046BOS 


t SAU801630 


E1M10000217E11 


ECO10176: 


S4M10000037E1C 


) STM10086( 


i S1M10000046DOS 


I SAU801353 


E1M10000217G1 


ECO 10274/ 


I S4M10000037FK 


) STM10236e 


5 S1M10000046FOS 


) SAU800456 


E1M1O0OO218D0 


i ECO10282S 


S S4M10000033GO: 


i STM10013' 


7 S1M10000046GOS 


) SAU802049 


E1M10000218F0 


I ECO10323< 


5 S4M10000033FOJ 


5 STM102415 


) S1M10000046DK 


) SAU802223 
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Plnne Name 


Gene 
Locus ED 


Clone Name 


Gene 
Locus ID 


Clone Name 


Gene 
LocusED | 


E1M10000218F01 


ECO103237 


S4M10000033F08 


STM102422 


S1M10000046E10 


SAU801241 1 


E1M10000218A02 


ECO103624 


S4M10000033G09 


STM102419 


S1M10000046F10 


SAU801760| 


E1M10000218A02 


ECO103625 


S4M10000033UO9 


STM102422 


S1M10000046U10 


SAU800545 1 


E1M10000218D02 


ECO 103953 


S4M10000O33B1O 


STM 102672 


S1M10000046H10 


SAU800543 1 


E1M1000O218GO3 


ECO101686 


S1M10000001D01 


SAU800548 


S1M10000046A11 


SAU800539| 


E1M10000218E07 


ECO104092 


SIMlOOOOOOltOl 


SAU800700 


S1M10000046A11 


SAU800540 1 


E1M10000218E07 


ECO104093 


S1M10000OO1DO2 


SAU801152 


S1M10000046B11 


SAU802557 1 


E1M10000218B08 


ECO100663 


S1M10000001UU2 


SAU801151 


S1M10000046C11 


SAU800219 1 


E1M10000218HO8 


ECO100094 


S1M10000001E02 


SAU802247 


S1M10OOOO46D11 


SAU800287 1 


E1M10000218H08 


ECO100095 


SlMlOOOOOOll-UZ 


SAU800548 


S1M10000046U11 


SAU200106| 


E1M10000218B09 


ECO 103881 


S1M10000001A04 


SAU800209 


S1M10000046A12 


SAU802218 1 


E1M10000218B09 


ECO103882 


S1M10000001EU4 


SAU802160 


S1M10000046A12 


SAU203799 1 


E1M10000218C10 


ECO102788 


S1M10000001E04 


SAU603460 


S1M10000046B12 


SAU801275 1 


E1M10000218A11 


ECO100095 


S1M100000011-04 


SAU800537 


S1M10000046U12 


SAU802601 1 


E1M10000218B11 


ECO103319 


S1M10000001A05 


SAU802398 


S1M10000046D12 


SAU800287 1 

OAT T1AA1 f\C I 


E1M10000218E11 


ECO103221 


S1M10000001A05 


SAU802399 


S1M10000046D12 


SAU20010o| 

Cl A T TOA1 £1 O I 


E1M10000218E11 


ECO103222 


S1M10000001DU6 


SAU800453 


SlM10000046i"12 


SAU80lolo| 

r% A X TAAAAAA I 


E1M10000218E11 


ECO103223 


S1M100000O1D07 


SAU801621 


S1M10000047B01 


SAU802090 1 


E1M10000218B12 


ECO 103262 


S1M10000001A08 


SAU800005 


S1M10000047C01 


SAU801256 1 


E1M10000218B12 


ECO103878 


SIMIOOOOOOIKOS 


SAU800005 


SlM100000471i01 


SAU800547 1 


E1M10000218B12 


ECO204942 


S1M10000001A09 


SAU800548 


S1M10000047G01 


SAU800151 1 


E1M10000218C12 


ECO 103265 


S1M10000001E09 


SAU801619 


S1M10000047U01 


SAU800l52| 


E1M10000218E12 


ECO100180 


S1M10000001F09 


SAU800548 


S1M10000047B02 


SAU802240 


E1M10000218G12 


ECO 100886 


S1M10000001A10 


SAU802247 


S1M10000047C02 


SAU801253] 


E1M10000219C01 


ECO103228 


SIMIOOOOOOIFIO 


SAU802247 


S1M10000047D02 


SAU802l07| 


E1M10000219C01 


ECO 103229 


S1M10000001U10 


SAU800537 


S1M10000047E02 


SAU800942 


E1M10000219B04 


ECO102814 


S1M10000001E11 


SAU801481 


S1M10000047K02 


SAU800547| 


E1M10000219E05 


ECO103263 


S1M10000002B01 


SAU802247 


S1M10000047G02 


SAU802244| 


E1M10000219F05 


ECO101711 


S1M10000002D01 


SAU800548 


S1M10000047A03 


SAU800546| 


E1M10000219H05 


ECO 104286 


S1M10000002E01 


SAU80O6O0 


S1M10000047C03 


SAU80ll86[ 


E1M10000219B06 


ECO 103262 


S1M10000002F01 


SAU800543 


S1M10000047D03 


SAU80l263| 


E1M10000219B06 


ECO103878 


S1M10000002A02 


SAU802655 


S1M10000047E03 


SAU8000l8| 


E1M10000219B06 


ECO204942 


S1M10000002C02 


SAU802496 


S1M10000047F03 


SAU801719 


E1M10000219C06 


ECO103100 


S1M10000002D02 


SAU800381 


S1M10000047G03 


SAU802090| 


E1M10000219G07 


ECO103243 


S1M10000002E02 


SAU802506 


S1M10000047H03 


SAU800006| 


E1M10000219H07 


ECO103884 


S1M10000002F02 


SAU802502 


S1M10000047A04 


SAU3006l9| 


E1M10000219A08 


ECO100886 


S1M10000002B03 


SAU801712 


S1M10000047B04 


SAU800148 


E1M10000219A09 


ECO103161 


S1M10000002D03 


SAU802655 


S1M10000047C04 


SAU80ll39| 


E1M10000219E09 


ECO100193 


S1M10000002G03 


SAU80174C 


S1M10000047D04 


SAU800546| 


E1M10000219E09 


ECO100194 


S1M10000002B04 


SAU800548 


S1M10000047E04 


SAU800528| 


E1M10000219A1C 


ECO103883 


S1M10000002B05 


SAU801263 


S1M10000047F04 


SAU3006l9| 


E1M1OO00219A1C 


ECO103884 


S1M10000002D05 


SAU80021C 


S1M10000047U04 


SAU801701 


E1M10000219E1C 


ECO104093 


S1M10000002G0; 


SAU80054S 


S1M10000047H04 


SAU802586| 


E1M10000219D11 


ECO101324 


SlM10000OO2BOe 


» SAU80054( 


S1M10000047H04 


SAU802585 


E1M10000220BO: 


ECO103882 


SlM10000002GOf 


» SAU80054S 


S1M10000047A05 


SAU802226 


E1M10000220C01 


ECO103882 


. S1M10000002BO' 


J SAU802105 


» S1M10000047BO: 


SAXJ801183 


E1M10000220DO; 


ECO10088f 


» S1M10000002BO' 


r SAU80210( 


5 S1M10000047CO; 


1 SAT 1800367 


E1M10000220F0 


ECO202902 


. S1M10000002D0' 


J SAU80190C 


) S1M10000047DO; 


i SAU801139 


E1M1OOO0220FO2 


! ECO10119( 


j S1M10000002D0" 


1 SAU80189' 


) S1M10000047EO: 


i SAU802217 


E1M10000220AO: 


! ECO104091 


S1M10000002EO' 


1 SAU80249( 


5 S1M10000047H): 


i SAU801139 


E1M10000220AO: 


t ECO10409: 


! S1M10000002FO' 


1 SAU80028: 


1 S1M10000047GO: 


> SAU801670 


E1M10000220B0: 


! ECO 101 32' 


I S1M10000002DO! 


J SAU80190( 


) S1M10000047UO. 


5 SAU801669 


E1M10000220F0' 


1 ECO10255! 


i S1M10000002GO 


5 SAU800547 S1M1O0O0O47HO. 


5 SAU800018 
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Clone Name 

E1M10000220F04 

E1M10000220U04 

E1M10000220B05 

E1M10000220E05 

E1M10000220HOS 

E1M10000220B06 

E1M10000220DU6 

E1M10000220DO& 

E1M10000220F06 

E1M10000220AU8 

E1M10000220CU8 


Gene 
LocusID 
ECO 102556 
ECO101684 
ECO 103242 
ECO101257 
ECO100171 
ECO101298 
ECO103264 
ECO 103265 
ECO 103451 
ECO103263 
"ECO100777 


CloneName 

S1M10000002A09 J: 

S1M10000002B09 !: 

S1M10000002C09 t 

S1M10000002E09 ! 

S1M10000002F09 

S1M10000002A1O 

S1M10000002C1O 

S1M10000002G1O 

S1M10000002BU 

S1M10000002CU 

S1M10000002E11 


Gene 
LocusID 
.AU801113 ! 
JAU802496 
JAU800542 
3AU800547 
3AU801481 
SAU802496 
SAU800385 
SAU801113 
SAU801475 
SAU800444 
SAU802655 


CloneName 

31M10000047A06 

31M10000047B06 

S1M10000047C06 

S1M10000047E06 

S1M10000047F06 

S1M10000047G06 

S1M10000047A07 

S1M10000047C07 

S1M10000047D07 

S1M10000047F07 

S1M10000047UOV 


Gene I 
LocusID ! 
SAU801434| 
SAU801186 
SAU802217 
SAU802224 
SAU800543] 
SAU802244| 
SAU802224 
SAU80225T] 
SAU800367| 
SAU802247| 
SAU8022331 
SAU8OH80J 


ElM10000220AUy 

E1M10000220DU9 

E1M10000220D09 

E1M10000220UU9 

E1M10000220AU 

E1M10000220H11 

E1M10000221B01 

E1M10000221E01 

E1M10000221E01 

EIM10000221B02 

E1M10000221B02 

E1M10000221F02 


ECO103884 
ECO103225 
ECO10322O 
ECO 104090 
ECO102744 
ECO103624 
ECO101197 
ECO 103226 
ECO 103227 
ECO 103228 
ECO 103229 
ECO102555 


S1M10000002A12 

S1M10000002C12 

S1M10000002D12 

S1M10000002E12 

S1M10000002F12 

S1M10000002G12 

SIM100000O3AO1 

S1M10000003E01 

S1M10000003AO2 

S1M10000003F02" 

S1M10000003A03 

S1M100000O3GO3 


SAU802502 

SAU800966 

SAU800967 

SAU801264 

SAU800548 

SAU800548 

SAU802496 

SAU800700 

SAU800607 

SAU800548 

SAU800542 

SAU800548 


S1M10000047HU7 

S1M10000047A08 

S1M10000047B08 

S1M10000047CU8 

S1M10000047E08 

S1M10000O47EO8 

S1M10OO0O47FU8 

S1M10000047G08 

S1M10000047H08 

SlMl0000047AOy 

S1M10000047B09 

S1M10000047C09 


SAU802247j 

SAU802223 

SAU802223 

SAU802586| 

SAU802585 

SAU801719| 

SAU800753 1 

OAT TOfWin I 

SAU802Z33 1 
SAU801139 
SAU800942 
SAU801139| 


E1M10000221F02 


ECO102556 


S1M10000003A04 


SAU801621 


S1M10000047D09 


SAU802082 1 


E1M10000222B02 


ECO101505 


S1M10000003E04 


SAU802247 


S1M10000047E09 


SAU801060| 
SAU80106l1 


E1M10000222D02 


ECO104176 


S1M10000003G04 


SAU802496 


SlMl00O0O47liO9 




E1M10000222D02 


ECO104177 


S1M10000003A05 


SAU800700 


SlMl0000047H)9 


SAU800546 


E1M10000222E05 


ECO101849 


S1M10000003F05 


SAU802309 


S1M10000O47UO9 


SAU801060 


E1M10000222E05 


ECO101850 


S1M10000003AO& 


SAU801904 


S1M10000047G09 


SAU801061 


E1M10000222F05 


ECO101475 


S1M10000003B06 


SAU800519 


S1M10000047H09 


SAU800367 


E1M10000222F05 


ECO101476 


S1M10000003C06 


SAU800014 


S1M10000047A10 


SAU801301 


E1M10000222F05 


ECO201962 


S1M10000003D06 


SAU800528 


S1M10000047B10 


SAU801253 1 


E1M10000222B0S 


ECO102174 


S1M10000OO3FO6 


SAU800547 


S1M10000047D10 


SAU800006 1 


E1M10000222B10 


ECO101174 


S1M10000003A07 


SAU800548 


S1M10000047E10 


SAU800543 


E1M10000222C12 


ECO103481 


S1M10000003C07 


SAU801139 


S1M10000047F1U 


SAU800006) 


E1M10000222E12 


ECO100652 


S1M10000003EOV 


SAU801644 


S1M10000047G1C 


SAU800256 


E1M10000223CO< 


ECO103263 


S1M10000003FO'; 


SAU80250C 


S1M10000047HK 


SAU801184 


E1M10000223FO' 


ECO 100095 


S1M10000003BOJ 


SAU80096^ 


S1MI0000047AH 


SAU800942 


E1M10000223H0; 


ECO 103231 


S1M10000003DOI 


1 SAU802262 


. . S1M10000047BH 


SAU802090 


E1M10000223H1 


ECO10280; 


. S1M10000003AOS 


) SAU8007OC 


) S1M10000047CU 


SAU801434 


E1M10000224EO: 


> ECO 10307* 


> S1M1O0O0OO3BO5 


) SAU80082' 


!■ S1M10000047EH 


SAU801253 


E1M10000225G0 


I ECO10364 1 


I S1M10000003EO! 


) SAU80054! 


J S1M10000047F1 


SAU802226| 


E1M10000225A0: 


2 ECO 10388 


1 S1M10000003AK 


3 SAU80053! 


) S1M10000047H1 


SAU800753 


E1M10000225A0; 


I ECO 10388: 


I S1M10000003C1 


3 SAU80054 


3 S1M10000047AL 


> SAU800537 1 


E1M10000225C0; 


I ECO 10378. 


5 S1M10O00OO3D1 


3 SAU80012 


2 S1M10000047B1; 


I SAU801263 


E1M10000225EO. 


1 ECO10000 


1 S1M10000003E1 


3 SAU80150 


D S1M10000047C1 


I SAU801263 


E1M1000O225E0 


I ECO10000 


9 S1M10000003A1 


1 SAU80111 


3 S1M10000047D1 


I SAU801831 


E1M10000225FO 


3 ECO10043 


5 S1M10000003E1 


l SAU80054 


i blJVLiwUUU4/lll 


5 <; AT 1800543 


E1M1000O225H0 


3 ECO10106 


6 S1M10000003B1 


2 SAU80143 


4 S1M10000047FI 


2 SAU802223 


E1M10000225F0 


4 ECO10158 


3 S1M10000003B1 


2 SAU30289 


2 S1M10000048CO 


1 SAU800753 


E1M10000225A0 


6 ECO 10321 


8 S1M10000003C1 


2 SAU80054 


8 S1M10000048DO 


1 SAU802654 


B1M1O00O225B0 


6 ECO10125 


9 S1M10000003F1 


2 SAU80162 


1 S1M10000048GO 


1 SAU800363 


E1M10000225BO 


7 ECO10360 


7 S1M10000004CO 


I SAU80265 


5 S1M10000048HO 


1 SAU801740 
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Clone Name 



Gene 
LocusID 



Clone Name 



Gene 
LocusID 



Clone Name 



Gene 
LocusID 
SAU800006 



E1M10000232H02 



ECO 103236 



S1M10000004G12 



SAU801342 



S1M10000048A10 



SAU800547 



E1M10000232A03 



ECO 103885 



S1M10000005A01 



SAU802496 



S1M10000048B10 



EIM10000232B03 



ECO101324 



S1M10000005C01 



SAU802496 



S1M10000048C10 



SAU800367 



E1M10000232H03 



ECO103097 



S1M10000005E01 



SAU800996 



S1M10000048D10 



SAU802590 
SAU802590 



E1M10000232C07 



ECO100170 



S1M10000005B02 



SAU802243 



S1M10000048E10 



E1M10000232F07 



ECO103797 



S1M10000005D02 



SAU800519 



E1M10000232F07 



ECO103798 



S1M1000000SE02 



SAU802655 



E1M10000232G07 



ECO104010 



S1M10000005F02 



SAU801644 



S1M10000048G10 



SAU802238 



S1M10000048H10 



SAU802240 



S1M10000048A11 



SAU802224 



EIM10000232A08 



ECO 100850 



S1M10000005F02 



SAU801643 



S1M10000048C11 



SAU802217 



E1M10000232G08 



E1M10000232G12 



E1M10000233C01 



ECO100875 



S1M10000005A03 



SAU802310 



ECO102636 



S1M10000005D03 



SAU800548 



ECO103886 



S1M10000005F03 



SAU802262 



S1M10000048D11 



SAU802090 



S1M10000048F11 



SAU802496 



S1M10000048G11 



SAU801186 



E1M10000233A03 



ECO100784 



S1M10000005B04 



SAU801183 



E1M10000233B03 



ECO100784 



S1M10000005D04 



E1M10000233D03 



ECO100118 



S1M10000005D04 



E1M10000233H03 



ECO103238 



S1M10000005F04 



SAU801183 



S1M10000048H11 
S1M10000048A12 



SAU801184 



S1M10000048B12 



SAU801139 



SAU800363 



S1M10000048D12 
S1M10000048DV2 



SAU802502 



SAU800250 
SAU800249 



E1M10000233H03 



ECO103239 



S1M10000005F04 



SAU800362 



E1M10000233C04 



ECO 102309 



S1M10000005F04 



SAU800361 



S1M10000048G12 



SAU802251 



E1M10000233G04 



ECO101185 



S1M10000005C05 



SAU801264 



E1M10000233A05 



ECO102553 



S1M10000005D05 



SAU801644 
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Table IC provides a cross reference between PathoSeq Gene Loci listed in Table IB and the 
SEQ ID NOs. of the corresponding PathoSeq polypeptides and the SEQ ID NOs; of the nucleic 
acids which encode them. The Gene Locus IDs provided in Table IC each comprise a nine digit 
alpha-numeric identifier that can be used to determine the organism from which each Gene Locus 
and corresponding SEQ ID NOs. were identified. Specifically, the first letter of the Gene Locus ID 
corresponds to the first letter of the genus name of the organism described herein from which the 
Gene Locus was identified and the second and third letters of the Gene Locus ID correspond to the 
first two letters of the species name of this organism. For example, the identifier EFA205257 
describes a gene locus identified from Enterococcus faecalis. In those instances where the three 
letter identifier is the same for different organisms, the exact identity of the organism which 
corresponds to the Gene Locus ID can be determined by referring to the organism designation in the 
sequence listing for the coding nucleic acid or polypeptide SEQ ID NO. that corresponds to the 
particular Gene Locus ID. 
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DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




SeqID 


SeqID 




SeqID 


SeqID 




6214 


42398 


EFA205257 


18276 


54460 


CTTI100846 


30337 


66521 


PAF903653 

x XIImVAUJ U J J 


6215 


42399 


FFA2G5258 


18277 


54461 


fTTH 00848 


30^R 


66522 


PAF903654 

xJt\J2iJAJD O J*T 


6216 


42400 


EFA205225 


18278 


54462 
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^01 "V) 
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42401 
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18279 


54463 
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r £\Lli£AJ J U J O 


6218 
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54464 


CIU1 00859 


30341 
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6219 
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EFA200840 


18281 


54465 


cnn oosfio 

V/J 1 vvOUv 




OUJ^U 


PAF9fi367fi 


6220 


42404 


EFA202003 


18282 


54466 


HJT 11 00861 




66527 


PAF903679 


6221 


42405 


EFA200807 


18283 


54467 


CJIJ1 00862 


30344 


66528 


PAF903677 

X XVCiZ-U JO / / 


6222 


42406 


EFA200811 


18284 


54468 


CJTJ 100863 


30345 


66529 


PAF9036R4 


6223 


42407 


EFA201987 


18285 


54469 


Clin 00866 


30346 


66530 


PAF903691 


6224 


42408 


EFA201980 


18286 


54470 


PIT 11 00R70 


■^0^47 


OUJJ X 


PAF9H36QR 


6225 


42409 


FFA2019S1 


18287 


54471 


pittioor71 




6fi^^7 

UU J JZ 




6226 


42410 


FF A 905999 




S4477 


PTTT1 oor79 




OOJJ J 


r Anzu j / j/ 


6227 


42411 


EFA201028 

1 jJ XiA'V X VJ.£«<J 


18289 


54473 
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EFA202115 


18445 


54629 


CJU101523 


30506 


6384 


42568 


EFA201506 


18446 


54630 


CJU101528 


30507 


6385 


42569 


EFA200829 


18447 


54631 


CJU101530 


30508 


6386 


42570 


EFA200400 


18448 


54632 


CJU101531 


30509 


6387 


42571 


EFA204122 


18449 


54633 


CJU101536 


30510 


6388 


42572 


EFA203071 


18450 


54634 


CJU101537 


30511 


6389 


42573 


EFA200247 


18451 


54635 


CJU101540 


30512 


6390 


42574 


EFA201826 


18452 


54636 


CJU101544 


30513 


6391 


42575 


EFA200381 


18453 


54637 


CJU101547 


30514 


6392 


42576 


EFA200382 


18454 


54638 


CJU101548 


30515 


6393 


42577 


EFA200797 


18455 


54639 


CJU101550 


30516 


6394 


42578 


EFA202211 


18456 


54640 


CJU101551 


30517 


6395 


42579 


EFA201645 


18457 


54641 


CJU101558 


30518 


6396 


42580 


EFA201646 


18458 


54642 


CJU101563 


30519 


6397 


42581 


EFA200366 


18459 


54643 


CJU101565 


30520 


6398 


42582 


EFA200731 


18460 


54644 


CJU101577 


30521 


6399 


42583 


EFA202608 


18461 


54645 


CJU101578 


30522 


6400 


42584 


EFA201968 


18462 


54646 


CJU101581 


30523 


6401 


42585 


EFA201312 


18463 


54647 


CJU101583 


30524 


6402 


42586 


EFA201954 


18464 


54648 


CJU101587 


30525 


6403 


42587 


EFA200266 


18465 


54649 


CJU101589 


30526 


6404 


42588 


EFA200198 


18466 


54650 


CJU101590 


30527 


6405 


42589 


EFA200898 


18467 


54651 


CJU101592 


30528 


6406 


42590 


ECO100023 


18468 


54652 


CJU101593 


30529 


6407 


42591 


ECO100702 


18469 


54653 


CJU101594 


30530 


6408 


42592 


ECO101256 


18470 


54654 


CJU101595 


30531 


6409 


42593 


ECO202228 


18471 


54655 


CJU101596 


30532 


6410 


42594 


ECO101324 


18472 


54656 


CJU101597 


30533 


6411 


42595 


ECO304472 


18473 


54657 


CJU101598 


30534 


6412 


42596 


ECO102309 


18474 


54658 


CJU101599 


30535 


6413 


42597 


ECO102636 


18475 


54659 


CJU101600 


30536 


6414 


42598 


ECO102557 


18476 


54660 


CJU101601 


30537 


6415 


42599 


ECO103884 


18477 


54661 


CJU101602 


30538 


6416 


42600 


ECO100148 


18478 


54662 


CJU1O1603 


30539 


6417 


42601 


ECO103240 


18479 


54663 


CJU101604 


30540 


6418 


42602 


ECO103241 


18480 


54664 


CJU101605 


30541 


6419 


42603 


ECO103394 


18481 


54665 


CJU101606 


30542 


6420 


42604 


ECO101485 


1«482 


54666 


CJU101607 


30543 


6421 


42605 


ECO102255 


18483 


54667 


CJU101608 


30544 


5422 


42606 


ECO102144 


18484 


54668 


CJU101609 


30545 


6423 


42607 


ECO1039U 


18485 


54669 


CJU101610 


30546 


6424 


42608 


ECO103264 


18486 


54670 


CJU101611 


30547 


6425 


42609 


ECO103265 


18487 


54671 


CJU101612 


30548 


6426 


42610 


ECO101995 


18488 


54672 


CJU101613 


30549 


6427 


42611 


ECO101104 


18489 


54673 


CJU101614 


30550 


6428 


42612 


ECO103263 


18490 


54674 


CJU101615 


30551 


6429 


42613 


ECO102033 


18491 


54675 


CJU101619 


30552 


6430 


42614 


ECO102986 


18492 


54676 


CJU101621 


30553 



PCT/US02/09107 

Protein Gene LocusID 
SeqID 

66683 PAE204564 

66684 PAE204565 

66685 PAE204566 

66686 PAE204567 

66687 PAE204586 

66688 PAE204593 

66689 PAE204599 

66690 PAE204600 

66691 PAE204602 

66692 PAE204603 

66693 PAE204604 

66694 PAE204607 

66695 PAE204623 

66696 PAE204625 

66697 PAE204643 

66698 PAE204653 

66699 PAE204659 

66700 PAE204660 

66701 PAE204661 

66702 PAE204663 

66703 PAE204667 

66704 PAE204670 

66705 PAE204684 

66706 PAE204690 

66707 PAE204691 

66708 PAE204692 

66709 PAE204696 

66710 PAE204703 

66711 PAE2047U 

66712 PAE204719 

66713 PAE204720 

66714 PAE204723 

66715 PAE204724 

66716 PAE204725 

66717 PAE204728 

66718 PAE204729 

66719 PAE204734 

66720 PAE204736 

66721 PAE204737 

66722 PAE204738 

66723 PAE204741 

66724 PAE204745 

66725 PAE204746 

66726 PAE204747 

66727 PAE204752 

66728 PAE204754 

66729 PAE204755 

66730 PAE204757 

66731 PAE204764 

66732 PAE204765 

66733 PAE204781 

66734 PAE204805 

66735 PAE204820 

66736 PAE204828 

66737 PAE204830 
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DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




6431 


42615 


ECO102562 


6432 


42616 


ECO101506 


6433 


42617 


ECO100488 


6434 


42618 


ECO 100490 


6435 


42619 


ECO100491 


6436 


42620 


ECO 1025 13 


6437 


42621 


ECO100366 


6438 


42622 


ECO 100367 




42623 


ECO101111 


6440 


47634 


ECO 101475 


644.1 


49675 


FCO101476 


6447 


42626 


FCO201962 




49677 


FCO103461 


6444 


42628 


FfD 101 328 


6445 


4767Q 


FCO101329 


6446 


4763(1 


FCOl 03050 


6447 


47631 


FCO 102857 


6448 


42632 


FCOl 01763 


6449 


42633 


FC0 101 764 


6450 


47634 


FrO101765 


6451 


49615 


FCO 100703 


6459 


49616 


FP01 02842 


6451 


47637 


FC0 104277 


6454 


49618 


FC0 103479 


6455 




JjV^ W IVJt / o 


0*f JO 


49640 


FfV>101 6R6 


6457 


49641 




6458 


49649 




645Q 


49641 


FCOl 01 77 R 


6460 


49644 


FPOl 01 170 


6461 


42645 


ECO 103423 


6462 


49646 


FC0 100 119 


6463 


49647 


FCO100523 


6464 


49648 


FCO102827 


6465 


47640 


FPO107R7R 


6466 


49650 


VCCt 100100 


6467 


42651 


FPO 101 012 


6468 


42652 


ECOl 03292 


6469 


42653 


ECO103293 


6470 


42654 


ECO 101 685 


6471 


42655 


ECO 103692 


6472 


42656 


ECO 102227 


6473 


42657 


ECO103242 


6474 


49658 


FCO103243 


6475 


49650 


FCOl 00 541 


6476 


47660 


FCOl 03977 


6477 


42661 


FC0 103928 


6478 


42662 


ECO 10323 8 


6479 


42663 


FCO101161 


6480 


42664 


ECO 102 104 


6481 


42665 


ECO103224 


6482 


42666 


ECO102087 


6483 


42667 


ECO101347 


6484 


42668 


ECO101348 


6485 


42669 


ECO102929 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




18493 


54677 


CPN100014 

\»sX 11 X WW X ■ 


18494 


54678 


CPN100430 


18495 


54679 


CPN100431 


18496 


54680 


CPN100432 


18497 


54681 


CPN100435 


18498 


54682 


CPN100682 


18499 


54683 


CPN100816 


18500 


54684 


CPN200001 


18501 


54685 


CPN200011 


18502 


54686 


CPN200012 

V^X X^A#wvwX*# 


18503 


54687 


CPN200013 


18504 


54688 


CPN200015 

^^X X^mwwVX*' 


18505 


54689 


CPN200024 


18506 


54690 


CPN200025 


1R507 


54691 


CFN700031 


18508 


54692 


CPN2O0033 


18509 


■ 54693 


CPN2O0043 


18510 


54694 


CPN200044 


18511 


54695 


CPN200045 


18512 


54696 


CPN200046 


18513 


54697 


CPN200047 

V/X XN X»V W*r / 


18514 


54698 


CPN2OO048 


1R515 


54690 


CPN700053 


18516 


54700 




18517 


54701 


fPWOOOfil 


18518 


54707 




18510 


54703 




18520 


54704 


CPN200071 


18521 


54705 


CPN200079 


18522 


54706 


CPN2000R2 


18523 


54707 


CPN200083 


18574 


54708 

J*t /TO 




18525 


54709 


CPN200000 


18576 




PFM7 00001 


18577 


5471 1 


PP>J7 00007 

\_/X 1 N 6VAA/7 *■ 


18528 


54712 


PPN700003 


18529 


54713 


PFN700004 


18530 


54714 


CPN200095 


18531 


54715 


CPN200098 


18532 


54716 


CPN200099 


18533 


54717 


CPN200100 


18534 


54718 


CPN200101 

V^X A wvv XV X 


18535 


54719 


CPN200102 

V^X X^&rWXV^ 


18536 


54720 


CPN200103 


18537 


54721 


CPN200104 


18538 


54722 


CPN200105 


18539 


54723 


CPN200107 


18540 


54724 


CFN200108 


18541 


54725 


CPN200109 


18542 


54726 


CPN200110 


18543 


54727 


CPN200111 


18544 


54728 


CPN200112 


18545 


54729 


CPN200113 


18546 


54730 


CPN200114 


18547 


54731 


CFN2Q0115 
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DNA 
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SeqID 


SeqID 




30554 


66738 


PAE204831 


30555 


66739 


PAE204842 


30556 


66740 


PAE204843 


30557 


66741 


PAE204847 


30558 


66742 


PAE204860 


30559 


66743 


PAE204863 


30560 


66744 


PAE204868 


30561 


66745 


PAE204881 


30562 


66746 


PAE204887 


30563 


66747 


PAE204888 


30564 


66748 


PAE204903 


30565 


66749 


PAE204914 


30566 


66750 


PAE204915 


30567 


66751 


PAE204918 


30568 


66752 


PAE204923 


30569 


66753 


PAE204925 


30570 


66754 


PAE204926 


30571 


66755 


PAE204927 


30572 


66756 


PAE204929 


30573 


66757 


PAE204930 


30574 


66758 


PAE204933 


30575 


66759 


PAE204941 


30576 


66760 


PAE204942 


30577 


66761 


PAE204955 


30578 


66762 


PAE204959 


30579 


66763 


PAE204962 


30580 


66764 


PAE204964 


30581 


66765 


PAE204965 


30582 


66766 


PAE204975 


30583 


66767 


PAE204976 


30584 


66768 


PAE204977 


30585 


66769 


PAE204991 


30586 


66770 


PAE205006 


30587 


66771 


PAE205008 


30588 


66772 


PAE205011 


30589 


66773 


PAE205014 


30590 


66774 


PAE205017 


30591 


66775 


PAE205030 


30592 


66776 


PAE205040 


30593 


66777 


PAE205046 


30594 


66778 


PAE205048 


30595 


66779 


PAE205058 


30596 


66780 


PAE205070 


30597 


66781 


PAE205081 


30598 


66782 


PAE205082 


30599 


66783 


PAE205092 


30600 


66784 


PAE205093 


30601 


66785 


PAE205095 


30602 


66786 


PAE205112 


30603 


66787 


PAE205114 


30604 


66788 


PAE205116 


30605 


66789 


PAE205119 


30606 


66790 


PAE205122 


30607 


66791 


PAE205124 


30608 


66792 


PAE205125 
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DNA 


Protein 


Gene LocusID 


SeqlD 


SeqlD 




6486 


42670 


ECO 102928 


6487 


42671 


ECO104168 

X_y X Vy I X \M\J 


6488 


42672 


ECO 102588 

X vX*»S \J U 


6489 


42673 


ECO 102556 


6490 


42674 


ECO 100500 


6491 


42675 


ECO100501 


6492 


42676 


ECO104010 


6493 


42677 


ECO103230 


6494 


42678 


ECO 103231 


6495 


42679 


ECO103217 


6496 


42680 


ECO103736 


6497 


42681 


ECO102035 

XJf V^/ V__/ x \Jm* \J ~J *J 


6498 


42682 


ECO104157 


6499 


42683 


FCO101796 


6500 


42684 


FCO 104237 


6501 


42685 


ECO103239 


6502 


42686 


ECO103613 


6503 


42687 


ECO103624 


6504 


42688 


ECO103625 


6505 


42689 


ECO103777 


6506 


42690 


ECO103218 


6507 


42691 


ECO103163 


6508 


42692 


FCO302213 


6509 


42693 


ECO100184 


6510 


42694 


ECO 103234 


6511 


42695 


ECO103235 


6512 


42696 


ECO 103266 


6513 


42697 


ECO301060 


6514 


42698 


FCO 101 689 


6515 


42699 


ECO103226 


6516 


42700 


FCO 100298 


6517 


42701 


FCOl 02706 


6518 


42702 


FC0 102705 


6519 


42703 


FCOl 03543 


6520 


42704 


FCOl 03164 


6521 


42705 


ECO101468 


6522 


42706 


ECO100158 


6523 


42707 


ECO102065 


6524 


42708 


ECO102201 


6525 


42709 


ECO103626 


6526 


42710 


ECO100645 


6527 


4271 i 


ECO103766 


6528 


42712 


ECO104081 


6529 


42713 


ECO103233 

X-fV^V X\Z«/ 


6530 


42714 


FCO100502 

X.< — ' V-/ x VUrfV** 


6531 


42715 


ECO101583 


6532 


42716 


ECO103232 


6533 


42717 


ECO100852 


6534 


42718 


ECO 100741 


6535 


42719 


ECO 102763 


6536 


42720 


ECO103932 


6537 


42721 


ECO103451 


6538 


42722 


ECO102141 


6539 


42723 


ECO103658 


6540 


42724 


ECO103659 



DNA 


Protein 


Gene LocusID 


SeqlD 


SeqlD 




18548 


54732 


CPN200116 


18549 


54733 


CPN200117 


18550 


54734 


CPN200118 


18551 


54735 


CPN200119 


18552 


54736 


CPN200120 


18553 


54737 


CPN200121 


18554 


54738 


CPN200123 


18555 


54739 


CPN200128 


18556 


54740 


CPN200129 


18557 


54741 


CPN200131 


18558 


54742 


CPN200133 


18559 


54743 


CPN200135 


18560 


54744 


CPN200137 


18561 


54745 


CPN200150 


18562 


54746 


CPN200152 


18563 


54747 


CPN200161 


18564 


54748 


CPN200162 


18565 


54749 


CPN200166 


18566 


54750 


CPN200167 


18567 


54751 


CPN200175 


18568 


54752 


CPN200176 


18569 


54753 


CPN200177 


18570 


54754 


CPN200178 


18571 


54755 


CPN200179 


18572 


54756 


CPN200180 


18573 


54757 


CPN200184 


18574 


54758 


CPN200187 


18575 


54759 


CPN200197 


18576 


54760 


CPN200198 


18577 


54761 


CPN200199 


18578 


54762 


CPN200200 


18579 


54763 


CFN200202 


18580 


54764 


CPN200203 


18581 


54765 


CPN200204 


18582 


54766 


CPN200205 


18583 


54767 


CPN200209 


18584 


54768 


CPN200217 


18585 


54769 


CPN200218 


18586 


54770 


CPN200219 


18587 


54771 


CFN200221 


18588 


54772 


CPN200222 


18589 


54773 


CPN200223 


18590 


54774 


CPN200229 


18591 


54775 


CPN200235 


18592 


54776 


CPN200241 


18593 


54777 


CPN200248 


18594 


54778 


CPN200251 


18595 


54779 


CPN200256 


18596 


54780 


CPN200265 


18597 


54781 


CPN200268 


18598 


54782 


CPN200269 


18599 


54783 


CPN200310 


18600 


54784 


CPN200311 


18601 


54785 


CPN200324 


18602 


54786 


CPN200328 
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tyna 




Gene LocusID 


i3vl£xJLf 


SeqlD 




30609 


66793 


PAE205130 


30610 


66794 


PAE205141 


30611 


66795 


PAE205144 


30612 


66796 


PAE205148 


30613 


66797 


PAE205162 


30614 


66798 


PAE205167 


30615 


66799 


PAE205168 


30616 


66800 


PAE205173 


30617 


66801 


PAE205178 


30618 


66802 


PAE205187 


30619 


66803 


PAE205190 


30620 


66804 


PAE205196 


30621 


66805 


PAE205200 


30622 


66806 


PAE205208 


30623 


66807 


PAE205210 


30624 


66808 


PAE205216 


30625 


66809 


PAE205223 


30626 


66810 


PAE205225 


30627 


66811 


PAE205231 


30628 


66812 


PAE205234 


30629 


66813 


PAE205238 


30630 


66814 


PAE205244 


30631 


66815 


PAE205248 


30632 


66816 


PAE205255 


30633 


66817 


PAE205256 


30634 


66818 


PAE205257 


30635 


66819 


PAE205258 


30636 


66820 


PAE205275 


30637 


66821 


PAE205276 


30638 


66822 


PAE205291 


30639 


66823 


PAE205292 


30640 


66824 


PAE205310 


30641 


66825 


PAE205314 


30642 


66826 


PAE205326 


30643 


66827 


PAE205330 


30644 


66828 


PAE205333 


30645 


66829 


PAE205357 


30646 


66830 


PAE205358 


30647 


66831 


PAE205361 


30648 


66832 


PAE205366 


30649 


66833 


PAE205367 


30650 


66834 


PAE205391 


30651 


66835 


PAE205406 


30652 


66836 


PAE205419 


30653 


66837 


PAE205422 


30654 


66838 


PAE205434 


30655 


66839 


PAE205435 


30656 


66840 


PAE205468 


30657 


66841 


PAE205479 


30658 


66842 


PAKZU5481 


30659 


66843 


PAE205499 


30660 


66844 


PAE205500 


30661 


66845 


PAE205513 


30662 


66846 


PAE205520 


30663 


66847 


PAE205534 
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Protein 


Gene LocuslD 








6541 


42725 


ECO103566 


6542 


42726 


ECO100662 


6543 


42727 


ECO 102788 


6544 


42728 


ECO103807 


6545 


42729 


ECO103885 


6546 


42730 


ECO100256 


6547 


42731 


ECO103515 


6548 


42732 


ECO102787 


6549 


42733 


ECO102310 


6550 


42734 


ECO101480 


6551 


42735 


ECO102819 


6552 


42736 


ECO100135 


6553 


42737 


ECO100136 


6554 


42738 


ECO100140 


6555 


42739 


ECO101684 


6556 


42740 


ECO102303 


6557 


42741 


ECO100236 


6558 


42742 


ECO101994 


6559 


42743 


ECO100850 


6560 


42744 


ECO202902 


6561 


42745 


ECO103054 


6562 


42746 


ECO103528 


6563 


42747 


ECO102880 


6564 


42748 


ECO102847 


6565 


42749 


ECO103408 


6566 


42750 


ECO103237 


6567 


42751 


ECO103780 


6568 


42752 


ECO102470 


6569 


42753 


ECO104019 


6570 


42754 


ECO103646 


6571 


42755 


ECO101084 


6572 


42756 


ECO103572 


6573 


42757 


ECO102335 


6574 


42758 


ECO102764 


6575 


42759 


ECO103710 


6576 


42760 


ECO102950 


6577 


42761 


ECO102949 


6578 


42762 


ECO103159 


6579 


42763 


ECO101436 


6580 


42764 


ECO101822 


6581 


42765 


ECO103671 


6582 


42766 


ECO103672 


6583 


42767 


ECO101945 


6584 


42768 


ECO100473 


6585 


42769 
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DD U x vwJtv 


10915 


47099 


RRTT100341 


10916 


47100 


RRT 11 00344 


10917 


47101 


RRT 1 100346 

UXI Vj X UvJ iw 


10918 


47102 


RRT Tl 00347 


10919 


47103 


RRT Tl 00349 


10920 


47104 


RRT Tl 003 S7 

DDU 1UUJJ / 


10921 


47105 


RRT Tl 0036? 


10922 


47106 


RRT Tl 00367 


10923 


47107 


BRTJ1 00369 

XJXJ \J X W J 


10924 


47108 


BBU100370 


10925 


47109 


BBTJ100371 

UUKJ X W«J f X 


10926 


47110 


BBU100374 


10927 


47111 


BBU100375 


10928 


47112 


BBIJ1 00379 


10929 


47113 


RRTM 00385 

DDU IwJOJ 


10930 


47114 


RRT 1100386 

DDU AWJOU 


10931 


47115 


RRT 1100387 

DDU IvWJO f 


10932 


47116 


RRT 11 00388 


10933 


47117 


RRT 1100389 


10934 


47118 


RRT 1 100390 


10935 


47119 


BBU100391 


10936 


47120 


BBU100392 


10937 


47121 


BBU100393 


10938 


47122 


BBU100395 


10939 


47123 


BBU1O0401 


10940 


47124 


BBU100406 
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22948 


59132 


KPN203248 


22949 


59133 


KPN203259 


22950 


59134 


KPN203709 


22951 


59135 


KPN204064 


22952 


59136 


KPN204073 


22953 


59137 


KPN204112 


22954 


59138 


KPN204114 


22955 


59139 


KPN204198 


22956 


59140 


KPN204278 


22957 


59141 


KPN204459 


22958 


59142 


KPN204472 


22959 


59143 


KPN204506 


22960 


59144 


KPN204541 


22961 


59145 


KPN204999 


22962 


59146 


KPN205131 


22963 


59147 


KPN205236 


22964 


59148 


KPN205280 


22965 


59149 


KPN205390 


22966 


59150 


KPN205542 


22967 


59151 


KPN205579 


22968 


59152 


KPN205610 


22969 


59153. 


KPN206188 


22970 


59154 


KPN206267 


22971 


59155 


KPN206317 


22972 


59156 


KPN206346 


22973 


59157 


KPN206582 


22974 


59158 


KPN206660 


22975 


59159 


KPN206674 


22976 


59160 


KPN206801 


22977 


59161 


KPN207037 


22978 


59162 


KPN207078 


22979 


59163 


KPN207142 


22980 


59164 


KPN207172 


22981 


59165 


KPN207289 


22982 


59166 


KPN208187 


22983 


59167 


KPN208188 


22984 


59168 


KPN211627 


22985 


59169 


KPN300005 


22986 


59170 


KPN300020 


22987 


59171 


KPN300029 


22988 


59172 


KPN300031 


22989 


59173 


KPN300042 


22990 


59174 


KPN300043 


22991 


59175 


KPN300045 


22992 


59176 


KPN300047 


22993 


59177 


KPN300048 


22994 


59178 


KPN300051 


22995 


59179 


KPN300059 


22996 


59180 


KPN300067 


22997 


59181 


KPN300078 


22998 


59182 


KPN300080 


22999 


59183 


KPN300091 


23000 


59184 


KPN300102 


23001 


59185 


KPN300107 


23002 


59186 


KPN300113 
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35009 


71193 


SEP202140 


35010 


71194 


SEP202141 


35011 


71195 


SEP202142 


35012 


71196 


SEP202149 


35013 


71197 


SEP202153 


35014 


71198 


SEP202168 


35015 


71199 


SEP202172 


35016 


71200 


SEP202175 


35017 


71201 


SEP202180 


35018 


71202 


SEP202182 


35019 


71203 


SEP202183 


35020 


71204 


SEP202194 


35021 


71205 


SEP202196 


35022 


71206 


SEP202199 


35023 


71207 


SEP202203 


35024 


71208 


SEP202208 


35025 


71209 


SEP202217 


35026 


71210 


SEP202219 


35027 


71211 


SEP202225 


35028 


71212 


SEP202228 


35029 


71213 


SEP202229 


35030 


71214 


SEP202230 


35031 


71215 


SEP202232 


35032 


71216 


SEP202243 


35033 


71217 


SEP202279 


35034 


71218 


SEP202299 


35035 


71219 


SEP202312 


35036 


71220 


SEP202377 


35037 


71221 


SEP202387 


35038 


71222 


SEP202395 


35039 


71223 


SEP202410 


35040 


71224 


SEP202417 


35041 


71225 


SEP202424 


35042 


71226 


SEP202480 


35043 


71227 


SEP202484 


35044 


71228 


SEP202519 


35045 


71229 


SEP202534 


35046 


71230 


SEP202550 


35047 


71231 


SEP202555 


35048 


71232 


SEP202577 


35049 


71233 


SEP202582 


35050 


71234 


SEP202595 


35051 


71235 


SEP202646 


35052 


71236 


SEP202650 


35053 


71237 


SEP203226 


35054 


71238 


SEP203256 


35055 


71239 


SEP203376 


35056 


71240 


SEP203585 


35057 


71241 


SEP203649 


35058 


71242 


SEP203695 


35059 


71243 


SEP203770 


35060 


71244 


SEP203908 


35061 


71245 


SEP204035 


35062 


71246 


SEP204150 


35063 


71247 


SEP204192 
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10941 


471 9S 


■rot Ti 00407 


10942 


47176 


RRTT10041 1 


10943 


471 77 


RRTT1 00416 


10944 


471 9R 


RRTT1 00419 


10945 


47170 

*t / 1X7 


RRTT 100426 

DDU IUUtaU 


10946 


47110 

*T / IJV 


RRT J 100410 

DD U 1UU*»JU 


10947 


47131 


RRT J 100414 


10948 


47117 


RRT 1 100415 


10949 


47133 


RBTJ100436 


1O950 


47114 


RRT 1100437 


10951 


471 IS 


RRT 1 100410 

DXJ U tuVrtJ7 


10952 


471 Ifi 


RRT 1 100440 


ioosi 


47117 


RRT TI 00441 


109S4 


471 1R 


RRT T 100444 


moss 

ivy j j 


*t / ijy 


RRTT10044S 


10Q5/5 


47140 


RRT TI 0044^ 

DD U 1 V/UtHU 


10057 


47141 

Hi Itl 


RRT T 1004^9 


moss? 


47147 


RRT TI 004S^ 


1OOS0 


47141 


RRT TI 0OA£O 




47144 


RRT T 100471 




471 4S 


RRT 110047^ 

DD U 1 V/VJ*r / J 


10Q/59 


4714/? 


RRT T1 00476 


100/51 


47147 


RRTT 100477 




47140 

f/ 1HO 


"RRTT 100,478 


10O/5S 


47140 


RRT T 1 OOA7Q 
DDU lv/U-f /y 


- lUz/OO 


471 SO 
■*/ 13U 


"D"DT ti nfM fin 
DDU lUvW-oU 


100/57 


471 SI 


RRTTIOOASI 
DDU xUu*tOx 


IU7UO 


471 S9 


RRTT1004R9 

DDU lUVtOi 


100/iO 

1U7U7 


471 SI 

*t / IJD 


RRT T1 004ftt 

DDU lUvHuj 


10070 


471 S4 


RRT TI ftflxtRxl 
DDU HJU*rO*r 


10071 

IU7 / 1 


471 SS 


RRT T1 004R*I 

DDU xl/UtOJ 


10079 

1U7 / A 


471 Sfi 

*T / 1 JO 


RRTT1004R6 

DDU IWtOO 


10071 

IU7 / J 


471 S7 


RRTT1O04R7 

DD U lUUfo / 


10074 

1U7 /*+ 


471 S8 


RRTT1004RR 

DDU lUvrtOO 


1007S 
ivy u 


471 SO 
*rl ijy 


RRT T 100480 
DDU lUlrro? 


1007/5 
ivy tv 


471/10 

*T / lVV 


RRTnOfMQO 
DDU 1 vUH5»U 


10077 

1V7 f / 


471 K1 
*t / 101 


RRTTIOOAQI 
DD U 11/ Vr? L 


10978 


47162 


RRT 11 00409 


10979 


47163 


RRT T 10040^ 

DDU lUUt>J 


10980 


471 <54 


RRT T1 00404 


10981 


47165 


RRT TI 00405 


10982 


47166 


RRT T 1004*36 

DDU ll/UtyU 


10983 


47167 

t / 1U/ 


RRT T1 00407 


lU70*r 


471/5R 


RRT TiniLdQft 


10985 


471/50 
*t / ivy 


RRT T 100400 

DD U 1 UvT-y? 


10986 


47170 


RRT T 100500 

DDU lUvJuU 


10087 


47171 
*t / 1 1 1 


RRT TI O0501 

DDU IWJvi 


10988 


47172 


RRT T 100509 

DDU IUvJva 


10989 


47173 


BBU100503 


10990 


47174 


BBU100504 


10991 


47175 


BBU100507 


10992 


47176 


BBU100512 


10993 


47177 


BBU1O0513 


10994 


47178 


BBU100517 


10995 


47179 


BBU100527 
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23003 


59187 


KPN300127 


23004 


59188 


KPN300130 


23005 


59189 


KPN300132 


23006 


59190 


KPN300133 


23007 


59191 


KPN300134 


23008 


59192 


KPN300143 


23009 


59193 


KPN300147 


23010 


59194 


KPN300148 


23011 


59195 


KPN300161 


23012 


59196 


KPN300172 


23013 


59197 


KPN300173 


23014 


59198 


KPN300176 


23015 


59199 


KPN300177 


23016 


59200 


KPN300181 


23017 


59201 


KPN3001 84 

XVI 11 J\J\J i Of 


23018 


59202 


KPN300196 


23019 


59203 


KPN300200 

i\X lUVVAUV 


23020 


59204 


KPN300202 


23021 


59205 


KPN3 00203 

£VX XUWaVcJ 


23022 


59206 


KPN300210 


23023 


59207 


KPN300213 


23024 


59208 


KPN300214 


23025 


59209 


TCPN10071(S 

XVX XN JUUa 1 U 


23026 


S0210 


1CPW0091R 


71077 


S0711 

J7£ 1 1 


lVx IN j V/UZ>Z>-U 


23028 


59212 


TCP>J^009^^ 


23029 


59213 


KPN100214 


23030 


59214 


KPN100215 

XVX IN 3\J\J£*J J 


23031 


59215 


KPN300246 


23032 


59216 


KPN300252 


23033 


59217 


KPN300254 

XVX 11JUV6J1 


23034 


59218 


KPN100264 


23035 


59219 


KPN10026S 


23036 


59220 


KPN100270 

XVX IN j\j\J£i 1 v 


23037 


59221 


TCPN100779 


23038 


59222 


KTPN100774 

XVx IijWa / *T 


23039 


59223 


AX X1JWX1 1 J 


23040 


59224 


KPN300277 

XVX ilJVw^/ f 


23041 


59225 


KPN300278 


23042 


59226 


KPN300279 

XVX X^ta/V/VAa / »✓ 


23043 


59227 


KPN300283 

XVX X^^VV^aU^ 


23044 


59228 


KPN300285 


23045 


59229 


KPN300286 


23046 


59230 


KPN300290 

XVX l"Jvu*i/v 


23047 


59231 


KPN300303 

XVX llJvvJvJ 


23048 


59232 


KPN300306 

XVX XUWV/JVW 


23049 


59233 


KPN300307 


23050 


59234 


KPN30031O 


23051 


59235 


KPN300314 


23052 


59236 


KPN300317 


23053 


59237 


KPN300322 


23054 


59238 


KPN300323 


23055 


59239 


KPN300325 


23056 


59240 


KPN300326 


23057 


59241 


KPN300330 




380 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




35064 


71248 


SEP204208 


35065 


71249 


SEP204223 


35066 


71250 


SEP204230 


35067 


71251 


SEP204358 


35068 


71252 


SHA1 00008 


35069 


71253 


SHA1 00009 


35070 


71254 


SHA1 00019 


35071 


71255 


SHA1 00023 


35072 


71256 


SHA1 00024 


35073 


71257 


SHA1 00025 


35074 


71258 


SHA1 00027 


35075 


71259 


SHA1 00035 


35076 


71260 


SHA100036 


35077 


71261 


SHA100040 


35078 


71262 


SHA 100041 

UlXil X wWt X 


35079 


71263 


SHA1 00042 


35080 


71264 


SHA100053 


35081 


71265 


SHA100054 


35082 


71266 


SHA100055 


35083 


71267 


SHAl 00056 


35084 


71268 


SHAl 00057 


35085 


71269 


SHAIOOOfifi 


35086 


71270 


STTA1 00070 


1S0R7 


71271 
/ itt 1 1 


or A 100079 


1S0RR 


71977 
/ lit 


ctiA10007S 


1S0R0 


71971 

/ lit IJ 


QXJA 1 00076 

ODn 1 VIA/ / O 


35090 


71274 


SKA1000R1 


1S001 


71275 


STTA 100089 


35092 


71276 


STTA 100081 


35093 


71277 


SHAl 0008 S 


35094 


71278 


SHAl 00088 


35095 


71279 


SHA 100001 

OXlrl X uvv/ 1 


35096 


71280 


SHA 100009 


35097 


71281 


SHA 100001 


1S008 


71282 


SHA 1001 01 
Oxxrvx w xv/ J 


35099 


71283 


shaiooios 


35100 


71284 


SHA 1001 07 

VJXXXL X VIU XVI 


35101 


71285 


SHAT00100 

kJX XfX X Uv X \/7 


35102 


71286 


SHA100110 

ui in x w xxv 


35103 


71287 


SHA100112 


35104 


71288 


SHAl 001 13 

wlMAAVV X X^ 


35105 


71289 


SHA100117 

uixn x v v xx/ 


35106 


71290 


SHA100118 

kJX li* X vv i 1U 


35107 


71291 


SHA100119 

UXX^XXWX X J* 


35108 


71292 


SHA100124 


35109 


71293 


SHA100132 


35110 


71294 


SHA100136 


35111 


71295 


SHA100138 


35112 


71296 


SHA100140 


35113 


71297 


SHA100141 


35114 


71298 


SHA100142 


35115 


71299 


SHA100143 


35116 


71300 


SHA100146 


35117 


71301 


SHA100148 


35118 


71302 


SHA100151 



Printed from Mimosa 04/07/23 08:40:14 Page: 382 



WO 02/077183 




DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




10996 


47180 


BBU100535 


10997 


47181 


BBU 100539 


10998 


47182 


BBU100541 


10999 


47183 


BBU100543 


11000 


47184 


BBU100545 


11001 


47185 


BBU100547 


11002 


47186 


BBU100551 


11003 


47187 


BBU100556 


11004 


47188 


BBU100557 


11005 


47189 


BBU100559 


11006 


47190 


BBU100560 


11007 


47191 


BBU100564 


11008 


47192 


BBU100569 


11009 


47193 


BBU100571 


11010 


47194 


BBU100574 


11011 


47195 


BBU100578 


11012 


47196 


BBU100584 


11013 


47197 


BBU100585 


11014 


47198 


BBU100586 


11015 


47199 


BBU100587 


11016 


47200 


BBU100588 


11017 


47201 


BBU100589 


11018 


47202 


BBU 100593 


11019 


47203 


BBII100597 


11020 


47204 


BBU100598 


11021 


47205 


BBU100600 

U±J\J A WWW 


11022 


47206 


BBU 100606 

MJ a vww 


11023 


47207 


BBU100611 

U AvWA A 


11024 


47208 


BBU100612 

LJ AwWAAa 


11025 


47209 


BBU100614 


11026 


47210 


BBU100615 


11027 


47211 


BBU100618 


11028 


47212 


BBU100619 

U U VJ AvWA^ 


11029 


47213 


BBU100622 


11030 


47214 


BBU100625 


11031 


47215 


BBU 100628 


11032 


47216 


BBU100629 


11033 


47217 


BBU100631 


11034 


47218 


BBU100632 


11035 


47219 


BBU100634 


11036 


47220 


BBU100635 


11037 


47221 


BBU100638 


11038 


47222 


BBU 100642 


11039 


47223 


BBU100644 


11040 


47224 


"BU100645 


11041 


47225 


BBU 100648 


11042 


47226 


BBU100654 


11043 


47227 


BBU100659 


11044 


47228 


BBU100665 


11045 


47229 


BBU100677 


11046 


47230 


BBU100679 


11047 


47231 


BBU100681 


11048 


47232 


BBU100683 


11049 


47233 


BBU100684 


11050 


47234 


BBU100685 
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23058 


59242 


KPN300333 


23059 


59243 


KPN300336 


23060 


59244 


KPN300345 


23061 


59245 


KPN300355 


23062 


59246 


KPN300357 


23063 


59247 


KPN300374 


23064 


59248 


KPN300375 


23065 


59249 


KPN300377 


23066 


59250 


KPN300384 


23067 


59251 


KPN300389 


23068 


59252 


KPN300399 


23069 


59253 


KPN300407 


23070 


59254 


KPN300416 


23071 


59255 


KPN300418 


23072 


59256 


KPN300422 


23073 


59257 


KPN300423 


23074 


59258 


KPN300432 


23075 


59259 


KPN300433 


23076 


59260 


KPN300435 


23077 


59261 


KPN300439 


23078 


59262 


KPN300446 


23079 


59263 


KPN300448 


23080 


59264 


KFN300453 


23081 


59265 


KPN300455 


23082 


59266 


KPN300457 


23083 


59267 


KPN300463 


23084 


59268 


KPN300467 


23085 


59269 


KPN300479 


23086 


59270 


KPN300480 


23087 


59271 


KPN300484 


23088 


59272 


KPN300488 


23089 


59273 


KPN300489 


23090 


59274 


KPN300490 


23091 


59275 


KPN300491 


23092 


59276 


KPN300492 


23093 


59277 


KPN300505 


23094 


59278 


KPN300507 


23095 


59279 


KPN300513 


23096 


59280 


KPN300514 


23097 


59281 


KPN300516 


23098 


59282 


KPN300520 


23099 


59283 


KPN300522 


23100 


59284 


KPN300526 


23101 


59285 


KPN300527 


23102 


59286 


KPN300529 


23103 


59287 


KPN300530 


23104 


59288 


KPN300531 


23105 


59289 


KPN300536 


23106 


59290 


KPN300540 


23107 


59291 


KPN300541 


23108 


59292 


KPN300544 


23109 


59293 


KPN300548 


23110 


59294 


KPN300551 


23111 


59295 


KPN300573 


23112 


59296 


KPN300574 
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35119 


71303 


SHA100154 


35120 


71304 


SHA100165 


35121 


71305 


SHA100169 


35122 


71306 


SHA100170 


35123 


71307 


SHA100171 


35124 


71308 


SHA100172 


35125 


71309 


SHA100177 


35126 


71310 


SHA100178 


35127 


71311 


SHA100179 


35128 


71312 


SHA100180 


35129 


71313 


SHA100193 


35130 


71314 


SHA100217 


35131 


71315 


SHA100218 


35132 


71316 


SHA100223 


35133 


71317 


SHA100227 


35134 


71318 


SHA100232 


35135 


71319 


SHA100233 


35136 


71320 


SHA100235 


35137 


71321 


SHA100236 


35138 


71322 


SHA100242 


35139 


71323 


SHA100251 


35140 


71324 


SHA100255 


35141 


71325 


SHA100260 


35142 


71326 


SHA100262 


35143 


71327 


SHA100265 


35144 


71328 


SHA100275 


35145 


71329 


SHA100279 


35146 


71330 


SHA100281 


35147 


71331 


SHA100288 


35148 


71332 


SHA100292 


35149 


71333 


SHA100294 


35150 


71334 


SHA100297 


35151 


71335 


SHA100298 


35152 


71336 


SHA100310 


35153 


71337 


SHA100319 


35154 


71338 


SHA100321 


35155 


71339 


SHA100322 


35156 


71340 


SHA100326 


35157 


71341 


SHA100327 


35158 


71342 


SHA100333 


35159 


71343 


SHA100334 


35160 


71344 


SHA1 00337 


35161 


71345 


SHA1 00340 


35162 


71346 


SHA100341 


35163 


71347 


SHA100342 


35164 


71348 


SHA100354 


35165 


71349 


SHA1 00355 


35166 


71350 


SHA100359 


35167 


71351 


SHA100362 


35168 


71352 


SHA100365 


35169 


71353 


SHA100368 


35170 


71354 


SHA100370 


35171 


71355 


SHA100371 


35172 


71356 


SHA100373 


35173 


71357 


SBA100379 
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11051 


47235 


BBU100686 


11052 


47236 


BBU100689 


11053 


47237 


BBU100693 


11054 


47238 


BBU100694 


11055 


47239 


BBU100695 


11056 


47240 


BBU100696 


11057 


47241 


BBU100697 


11058 


47242 


BBU100698 


11059 


47243 


BBU 100703 


11060 


47244 


BBU100705 


11061 


47245 


BBU100709 


11062 


47246 


BBU100711 


11063 


47247 


BBU100714 


11064 


47248 


BBU100719 


11065 


47249 


BBU100720 


11066 


47250 


BBU10O723 


11067 


47251 


BBU100726 


11068 


47252 


BBU100729 

A«7 A*? \J «v W * A*«7 


11069 


47253 


BBU100731 


12070 


47254 


BBIJ1 00716 


11071 


47255 


RBT 11 00717 


11072 


47256 


RBIJ1 00741 


1 1071 


477 S7 


DxJ \J lw/JJ 


11074 


479S8 


D±J w JL vv / U •) 


X iVf/J 


479 Vi 


RRTI1 omfi/i 

CD U IvU / VAl 


11076 


47260 


RBI J1 00768 


11077 


47261 


RBU1 00769 

IJJJW IVU /U7 


11078 


47262 


RRTJ1 00777 


11079 


47263 


RRT 11 00779 


11080 


47264 


BBU100780 


11081 


47265 


BBU10O785 


11082 


47266 


RBU1 00787 


11083 


47267 


BBU100788 


11084 


47268 


BBU100789 

UU KJ AW / 


11085 


47269 


BBU100790 


11086 


47270 


BBU100792 


11087 


47271 


BBU100793 

A*P 1 * V-/ A W / — ' 


11088 


47272 


BBU100796 


11089 


47273 


BBU100799 

A-f A-J *w* A WW # 


11090 


47274 


BBU100800 


11091 


47275 


BBU100802 


11092 


47276 


RRU100803 


11093 


47277 


BBU100804 


11094 


47278 


BBU100808 

MJU \J A WWU 


11095 


47279 


BBU100809 


11096 


47280 


BBU100813 


11097 


47281 


BBU100816 


11098 


47282 


BBU100817 


11099 


47283 


BBU100827 


11100 


47284 


BBU100828 


11101 


47285 


BBU100829 


11102 


47286 


BBU100832 


11103 


47287 


BBU100833 


11104 


47288 


BBU100834 


11105 


47289 


BBU100836 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




23113 


59297 


KPN300575 


23114 


59298 


KPN300577 


23115 


59299 


KPN300578 


23116 


59300 


KPN300579 


23117 


59301 


KPN300581 


23118 


59302 


KPN300590 


23119 


59303 


KPN300593 


23120 


59304 


KPN300595 


23121 


59305 


KPN300596 


23122 


59306 


KPN300605 


23123 


59307 


KPN300609 


23124 


59308 


KPN300612 

AVJL J>^^WvA«w 


23125 


59309 


KPN30O615 

AVA Al^WvA^ 


23126 


59310 


KPN300616 


23127 


59311 


KPN300622 


23128 


59312 


KPN300629 


23129 


59313 


KPN300636 


23130 


59314 


KPN30O638 


23131 


59315 


KPN300639 


23132 


59316 


KPN3 00640 

AVA 


23133 


59317 


KPN300648 


23134 


59318 


KPN100649 


23135 


59319 


KPN10O65O 


23136 


59320 


KPM1006S1 


23137 


59321 


KPN300668 

AVA ll^WWO 


23138 


59322 


KPN300684 


23139 


59323 


KPN300686 


23140 


59324 


KPN300695 


23141 


59325 


KPN300696 

AVA lij UVV/U 


23142 


59326 


KPN300697 


23143 


59327 


KPN300698 


23144 


59328 


KPN300699 

AVX njVUv/7 


23145 


59329 


KPN300700 

AVA llJvv ' \J 


23146 


59330 


KPN300701 


23147 


59331 


KPN300702 


23148 


59332 


KPN300703 


23149 


59333 


KPN300705 


23150 


59334 


KPN300714 


23151 


59335 


KPN300721 


23152 


59336 


KPN300735 


23153 


59337 


KPN300745 


23154 


59338 


KPN300756 

AVA 11 J W # w V 


23155 


59339 


KPN300758 


23156 


59340 


KPN300766 


23157 


59341 


KPN300770 


23158 


59342 


KPN300773 


23159 


59343 


KPN300785 


23160 


59344 


KPN300786 


23161 


59345 


KPN300790 


23162 


59346 


KPN300802 


23163 


59347 


KPN300804 


23164 


59348 


KPN300812 


23165 


59349 


KPN300813 


23166 


59350 


KPN300814 


23167 


59351 
382 


KPN300815 
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35174 


71358 


SHA100381 


35175 


71359 


SHA100389 


35176 


71360 


SHA100392 


35177 


71361 


SHA100393 


35178 


71362 


SHA100400 


35179 


71363 


SHA100405 


35180 


71364 


SHA100406 


35181 


71365 


SHA100407 


35182 


71366 


SHA100412 


35183 


71367 


SHA100413 


35184 


71368 


SHA100415 


35185 


71369 


SHA100418 • 


35186 


71370 


SHA100419 


35187 


71371 


SHA100424 


35188 


71372 


SHA100433 


35189 


71373 


SHA100436 


35190 


71374 


SHA100437 


35191 


71375 


SHA100441 


35192 


71376 


SHA100442 


35193 


71377 


SHA 100443 


35194 


71378 


SHA1 00447 


35195 


71379 


SHA 100448 


35196 


71380 


SHA100451 


35197 


71381 


SHA 100452 


35198 


71382 


SHA100455 


35199 


71383 


SHA 100464 

WAAJTV A V Vy^TV-TT 


35200 


71384 


SHA1 00465 


35201 


71385 


SHA100469 


35202 


71386 


SHA1 00475 


35203 


71387 


SHA1 00476 


35204 


71388 


SHA100482 


35205 


71389 


SHA100488 


35206 


71390 


SHA100490 


35207 


71391 


SHA100491 


35208 


71392 


SHA100492 


35209 


71393 


SHA 100498 


35210 


71394 


SHA100499 


35211 


71395 


SHA100500 


35212 


71396 


SHA100501 


35213 


71397 


SHA10O5O2 


35214 


71398 


SHA100503 


35215 


71399 


SHA100506 


35216 


71400 


SHA100509 


35217 


71401 


SHA100514 


35218 


71402 


SHA100516 


35219 


71403 


SHA100524 


35220 


71404 


SHA100529 


35221 


71405 


SHA100531 


35222 


71406 


SHA100533 


35223 


71407 


SHA100537 


35224 


71408 


SHA100540 


35225 


71409 


SHA100548 


35226 


71410 


SHA100551 


35227 


71411 


SHA100553 


35228 


71412 


SHA100561 
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11106 


47290 


BBU100842 


11107 


47291 


BCE100016 


11108 


47292 


BCE100035 


11109 


47293 


BCE100052 


11110 


47294 


BCE100058 


11111 


47295 


BCE100085 


11112 


47296 


BCE100092 


11113 


47297 


BCE100121 


11114 


47298 


BCE100122 


11115 


47299 


BCE100150 


11116 


47300 


BCE100189 


11117 


47301 


BCE100228 


11118 


47302 


BCE100234 


11119 


47303 


BCE100247 


11120 


47304 


BCE100249 


11121 


47305 


BCE100250 


11122 


47306 


BCE100277 


11123 


47307 


BCE100299 


11124 


47308 


BCE100301 


11125 


47309 


BCE100302 


H126 


47310 


BCE100315 


11127 


47311 


BCE100353 


11128 


47312 


BCE100403 


11129 


47313 


BCE100404 


11130 


47314 


BCE100457 


11131 


47315 


BCE100458 


11132 


47316 


BCE100461 


11133 


47317 


BCE100467 


11134 


47318 


BCE100474 


11135 


47319 


BCE100481 


11136 


47320 


BCE100512 


11137 


47321 


BCE100520 


11138 


47322 


BCE100539 


11139 


47323 


BCE100542 


11140 


47324 


BCE100543 


11141 


47325 


BCE100574 


11142 


47326 


BCE100591 


11143 


47327 


BCE1 00645 


11144 


47328 


BCE100650 


11145 


47329 


BCE100659 


11146 


47330 


BCE1 00669 


11147 


47331 


BCE100671 


11148 


47332 


BCE100683 


11149 


47333 


BCE100693 


11150 


47334 


BCE100738 


11151 


47335 


BCE100786 


11152 


47336 


BCE100810 


11153 


47337 


BCE100818 


11154 


47338 


BCE100831 


11155 


47339 


BCE100840 


11156 


47340 


BCE100856 


11157 


47341 


BCE100913 


11158 


47342 


BCE100919 


11159 


47343 


BCE100924 


11160 


47344 


BCE100929 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




23168 


59352 


KPN300816 


23169 


59353 


KPN300829 


23170 


59354 


KPN300832 


23171 


59355 


KPN300847 


23172 


59356 


KPN300864 


23173 


59357 


KPN300867 


23174 


59358 


KPN300868 


23175 


59359 


KPN300869 


23176 


59360 


KPN300870 


23177 


59361 


KPN300871 


23178 


59362 


KPN300872 


23179 


59363 


KPN300875 


23180 


59364 


KPN300876 


23181 


59365 


KPN300879 


23182 


59366 


KPN300882 


23183 


59367 


KPN300883 


23184 


59368 


KPN300884 


23185 


59369 


KPN300885 


23186 


59370 


KPN300897 


23187 


59371 


KPN300900 


23188 


59372 


KPN300906 


23189 


59373 


KPN300907 


23190 


59374 


KPN300918 


23191 


59375 


KPN300926 


23192 


59376 


KPN300929 


23193 


59377 


KPN300934 


23194 


59378 


KPN300959 


23195 


59379 


KPN300966 


23196 


59380 


KPN300967 


23197 


59381 


KPN300972 


23198 


59382 


KPN300973 


23199 


59383 


KPN300984 


23200 


59384 


KPN300994 


23201 


59385 


KPN300997 


23202 


59386 


KPN301017 


23203 


59387 


KPN301023 


23204 


59388 


KPN301024 


23205 


59389 


KPN301038 


23206 


59390 


KPN301039 


23207 


59391 


KPN301041 


23208 


59392 


KPN301044 


23209 


59393 


KPN301045 


23210 


59394 


KPN301047 


23211 


59395 


KPN301048 


23212 


59396 


KPN301049 


23213 


59397 


KPN301056 


23214 


59398 


KPN301057 


23215 


59399 


KPN301059 








23217 


59401 


KPN301066 


23218 


59402 


KPN301067 


23219 


59403 


KPN301069 


23220 


59404 


KPN301083 


23221 


59405 


KPN301084 


23222 


59406 


KPN301086 
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35229 


71413 


SHA100562 


35230 


71414 


SHA100568 


35231 


71415 


SHA100569 


35232 


71416 


SHA100570 


35233 


71417 


SHA100581 


35234 


71418 


SHA100585 


35235 


71419 


SHA100587 


35236 


71420 


SHA100588 


35237 


71421 


SHA100589 


35238 


71422 


SHA100594 


35239 


71423 


SHA100595 


35240 


71424 


SHA1 00600 


35241 


71425 


SHA100601 


35242 


71426 


SHA100602 


35243 


71427 


SHA100608 


35244 


71428 


SHA100609 


35245 


71429 


SHA100620 


35246 


71430 


SHA100631 


35247 


71431 


SHA100633 


35248 


71432 


SHA100637 


35249 


71433 


SHA100638 


35250 


71434 


SHA100639 


35251 


71435 


SHA 100640 


35252 


71436 


SHA100641 


35253 


71437 


SHA100644 


35254 


71438 


SHA100647 


35255 


71439 


SHA100648 


35256 


71440 


SHA100649 


35257 


71441 


SHA100651 


35258 


71442 


SHA100654 


35259 


71443 


SHA100656 


35260 


71444 


SHA100660 


35261 


71445 


SHA100662 


35262 


71446 


SHA100663 


35263 


71447 


SHA100667 


35264 


71448 


SHA100679 


35265 


71449 


SHA100686 


35266 


71450 


SHA100687 


35267 


71451 


SHA100689 


35268 


71452 


SHA100697 


35269 


71453 


SHA100698 


35270 


71454 


SHA100699 


35271 


71455 


SHA100701 


35272 


71456 


SHA100711 


35273 


71457 


SHA100712 


35274 


71458 


SHA100713 


35275 


71459 


SHA100714 


35276 


71460 


SHA100715 


35277 


71461 


SHA100716 


35278 


71462 


SHA100718 


35279 


71463 


SHA100726 


35280 


71464 


SHA100738 


35281 


71465 


SHA100744 


35282 


71466 


SHA100745 


35283 


71467 


SHA100752 
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1 1 161 


47145 


n/T?1 AAQ41 
I3lrElUU741 


1 i 1U£ 


4714/i 

*T / D*t\J 


R/-T71 AO045 


X X 1DJ 


47147 

*T /3*T / 


RPP1 00069 


Ilia 

X X XU*T 


471 48 


RPR 1 ooo67 

J3lsI21UU70/ 


1 1 165 

X X 1UJ 


47149 


RPF 100076 


11166 




RPF1 00085 


1 1 1 67 

1 1 10 / 


47151 
*r-/33 l 


OUC 1 V/U707 


111 ^52 
1 X lOO 


47159 

4/J3Z 


ur*T7i aaoqa 


1 1 160 

X X 1U7 


47151 


Tin? 1 ai A14 
150IilUxU34 




47154 

*t /334 


r/~tri ai 015 
DOri iuiU33 


11171 
1 1 1 / 1 


47155 


pprini aj?c 
a31*c1U1U03 


1 1 179 
111 1 Z. 


471 5 6 
*t/330 


DPT? 1 AI AAO 

BL/HlUlUOy 


1 1 171 

XXI 


47157 


PPRIAI A81 


1 1 174 

XXX /** 


47158 




1 1 175 

I HI J 


47150 


RPR1 A1 11/1 
J31>X2>1U1 1 ID 


1 1 1 /o 


4716A 
4/30U 


nrn 1 ai 1 69 

DKjUIVL 10Z 


1 1 177 
ill// 


47161 
*r / 301 


xJCclUllOo 


1 1 178 
into 


47169 
4 / 30Z 


1 A1 1 74 
DlsHlUl 1/4 


1 11 70 

111/7 


47161 
4/303 


Ta/~ r D 1 A1 1 7£ 
UCclUl 1/0 


1 1 1 BA 


471 /C4 
4/304 


DPTJini 177 

jfc>LJ31Ul 1 / / 


1 1 1 si 
11151 


471 £5 
4/303 


D/'tJIAl lOl 

tfCiUUllol 


I 1 1 89 

I I 10Z 


471 
4 /30O 


DOT? 1 AI 1 QQ 


1 1 18"* 


471 A7 


x?Ccluizu4 


1 1 1 84 


47168 
4/JOo 


T3/TJ1 A1 9AQ 

JdCJbIUIZUo 


1 1 1 85 

1 1 103 


471 6Q 

4/ JU7 


tj/t? 1 /it ha 
IJA^clUlzlU 


X 1 loO 


4717A 
4/3 /U 


Q/~vc 1 A1 911 
DUlilUlZJz 


1 1 187 


47171 
4/3/1 


nmiAi 911 
clJMUlzJJ 


1 1 1RQ 

I I LOO 


47179 
4/3 /Z 


TD/^TJI AI OCA 


111 so 
1 1 15? 


47171 


0/~T7 1 A1 ICO 


11 ion 

1 1 ItU 


4 / j /4 


JdCcI 01253 


1 1 101 
1 1 171 


47175 
4/3/3 


D/"^T7 f A1 T71 

fJCclUizYJ 


11 109 


471 76 
*r-/3 /O 


IjaJdIUIzo/ 


1 1 101 

1 1 173 


47177 
4/J / / 


HPP1A1 9Q9 


1 1 104 


47178 
4/3 /o 


O/^TJ 1 A1 11 *7 


1 i 105 

X 1 X? J 


47170 
*r f J /7 


pppi A1 147 


11 106 


47180 


130151 A1 I^A 


11 107 

X 1 X7 / 


47181 

tf Jul 


OL«x31UU/U 


11 .1 Oft 
1 1170 


47189 
4/30Z 


DfD 1 A1 

cLtOiUlJ/o 


1 1 100 

1 1 177 


47181 
*r /3o3 


DCE.1U1373 


11900 


47184 
*r/304 


t>/-'Ih 1 A1 10/1 
XSCUlUl J74 


1 1901 

1 -1 Zu 1 


47185 
4 /JO J 


TUT* 1 A1 IO/C 


1 1 909 

1 1ZUZ 


471 Q*? 
4/300 


T>/irj1 A1 A 1 A 


1 1901 


47187 
4 /JO/ 


15L/ZS1U142J 


11904 

X lAV*t 


47188 
*r f 30O 


TJOtJI A1 AAA. 


1 1905 


47180 

*r / 307 


DpDI A14/C8 

rSl^tilUI4oo 


1 1906 


471QO 

*f / J7U 


nrpmi 470 

130lllU14/y 


1 1907 


47101 

*r/ J7l 


udiiui4yy 


11208 


4710? 


DpC 1 A1 


1 190Q 

X 1^1/7 


47101 


RPRIAI 59/C 
JDwClUl JZO 


11210 


47394 


110171 A1 517 


11211 


47395 


BCE101546 


11212 


47396 


BCE101547 


11213 


47397 


BCE101562 


11214 


47398 


BCE101565 


11215 


47399 


BCE101590 



DNA 


Protein 


Gene LocuslD 


SeqID 


SeqID 




91991 


50407 


TTPKnm 087 


91994 


50408 


TCPM101 088 

XVTIN J v L I/O 0 


91995 


5Q4A0 
J74U" 


K*PXI1 A1 A05 


9199/? 


5Q41A 
J741U 


1TPXT101 00Q 
xSJriN3UlU77 


91977 
z,jx>z> / 


5041 1 

J7*tX X 


in>M^oi 1 07 
rwti^ioui xi/z 


91998 


50419 


V PM101 1 0Q 


91990 


50411 
J741 j 


TTPV1A1 1 1 A 
JSXlNJvl 11U 


9191A 


J7414 


"KT>XT1A1 111 
xvriNJUl 111 


91911 


D741D 


TTUMIA1 111 
15>rJ\JUl 11 J 


91919 


5041 A 
J7410 


VPXT1A1 1 1 £ 
iSJiNJUl 110 


91911 


50417 
J741 / 


ITiyKTlA1 117 

lSJrlV JUI 11/ 


zjzj4 


CA41 Q 


VDXT1 A1 1 OA 

IsJriNJUl IzU 


91915 


50410 


"K'DXTIAI 191 
JSJtJNjUI 1Z1 


9191/? 


50490 
J74ZU 


TTPMlAI 1 99 
ISJrlN JU1 1ZZ 


91917 
Z jZj / 


50491 
J74Z1 


1TPKF1A1 1 91 
ISXlN JUL 1Z J 


91918 


50499 
374ZZ 


VPKTIAt 115 


91910 


50491 
J74ZJ 


T7T>KT1A1 1 1O 
aJrlS Ji)l 1 J7 


9194A 
ZJZ4U 


50494 
J74Z4 


VTSXT1A1 141 
IvrNJUl 141 


91941 
ZJZ41 


5Q495 


VITN.T1 A1 1/11 

xvrlN Jul 14 J 


ZJ/42 


J74Z0 


VT1XT1A1 1 A£ 

KrN JOl 146 


zjz4J 


J74Z/ 


TTTTKT1 A1 1 A1 


ZJZ44 


Dy4ZO 


VTJKfJAI 1AQ 

rLrlN JU1 14y 


9194^ 


C0400 

jy4zy 


1TDKT1A1 KO 

isJrN Jul 13z 


9194/* 
ZJZ40 


5Q41A 


JSJrlNJUl loz 


91947 
ZJZ4/ 


CAA11 


KriNJUll /U 


ZJZ46 


^0419 


JSJrxNJUl 1/4 


91940 

zjz4y 


5Q411 


VTJXT1A1 1 1/Z 

JSJrlNJUl 1/0 


ZJzDU 


D74J4 


lvrlNJOl 17o 


IMC 1 


ccsA'yc 


VT1XT*1A1 1TA 

KrNJOl 179 


zizOz 


J74JO 


KrlN JU1 Iou 


9*3 / ><l 
ZJZJJ 


jy4j / 


KlriNJUl lol 


ZJZD4 


J74J0 


VTIXTOAI 1AA 

isxiNjunyy 


919<< 


ZQAIO 

jyHjy 


VTiXTI A1 OAT 

JsJrNJUlzU/ 




CCkAAfl 

5y44U 


JirlNJOlzUy 


91957 

z jz d / 


50441 

Dy44i 


TTTiXTOAl 09 9 

JSJriNJUl ZZZ 


91958 


50449 
J744Z 


TTiyMlAI 994 
xvrlN JU1ZZ4 


. ZJZJ7 


5Q441 


1TDXT1 A1 947 

IVriN JUlz4 / 


919#;A 


J7444 


JsJ'lNJUlZ34 


919/J1 


50445 
jy44D 


*P"DfKTlA1 9<9 
RJrN JU1Z3 / 


919A9 
ZJZOZ 


5044£ 
J7440 


JvrlNJUlZOO 


919*%1 


50/147 


VDXT1A1 9<A 

JvrlNJUlzOU 


919</1 

zJz04 




JsJriNJulZ04 


919/C5 
ZJZ03 


CQAAQ 
J7447 


KriNJUlzW 


919/ifi 
ZJZOO 


5045A 


VT5XT1A1 9i%7 
ISJrlNJUlZO / 


919*C7 

zjzo/ 


50451 
37431 


THlVTlrtl 9<A 

JSJriNJUlzOy 
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WA1011S0 
onniui iJv 


1541 8 


71iS0? 


CUA 1 A1 1 SI 
onniui 1 J J 






^JTTAI A1 ISA 
t>xxrt.lUl 13-f 




1 lDU £ r 


ctiAi Al 1 SO 
oru\iui 1 J7 




/ I0U3 


coa 1 Al 1/*7 
orlAlul I0Z 


154*5*5 


/ 10UO 


QUAi AT 1A.Q. 
oru\ 1 u 1 107 


15A*51 
jj*tZJ 


71^07 
/ iOU / 


oii'a 1 Al IRA 


15494 


71(508 
/ IvVO 


QUA 1011 Rtfi 


35425 


71609 


RHA1011R7 


35426 


71610 


SKA 101 100 

UllAlvl 17U 


35427 


71611 


OXXrVlUl 17 1 


15498 


71619 

/ 1U1X 


cua 1 m loo 

OllrilUl 17a 


15499 
JJ*+*? 


71(511 


QRA101 107 

Orir\lVl 17 D 


15410 


71(514 


CUA 1 A1 1 0A 
oXXrVlul 17U 


15411 


71(515 


CUA 1 Al 1QQ 
OllfVlvl 177 


15419 

JJ*fJX 


71fi16 

/ lUlu 


OIlr\lUlAul 


15411 


71(517 


CUT A 1 Ai nf\A 


15414 


71618 


SHA101 ?0fi 


35435 


71619 


SHA101207 


35436 


71620 


SHA101210 


15417 


71621 


.SHAIOI?^ 
onAivizit 


35438 


71622 


SHA101221 


35439 


71623 


SHA101225 

Ul JLTft> 1V1 ^ ■ ^- J 


15440 


71624 


SHA101214 


35441 


71625 


55HA101218 

UllTLlUlAJU 


15449 


71696 

/ 1UXU 


SHA101242 


35443 


71627 


SHA101252 


35444 


71628 


SHA.101255 


35445 


71629 


SHA101256 


35446 


71630 


SHA101267 


35447 


71631 


SHA101268 


35448 


71632 


SHA.101277 
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11326 


47510 


BCE103385 


11327 


47511 


BCE103411 


11328 


47512 


BCE103450 


11329 


47513 


BCE103462 


11330 


47514 


BCE103498 


11331 


47515 


BCE103506 


11332 


47516 


BCE103519 


11333 


47517 


BCE103528 


11334 


47518 


BCE103536 


11335 


47519 


BCE103574 


11336 


47520 


BCE103599 


11337 


47521 


BCE103623 


11338 


47522 


BCE103649 


11339 


47523 


BCE103653 


11340 


47524 


BCE103660 


11341 


47525 


BCE103665 


11342 


47526 


BCE103736 


11343 


47527 


BCE103738 


11344 


47528 


BCE103740 


11345 


47529 


BCE103747 


11346 


47530 


BCE103763 


11347 


47531 


BCE103775 


11348 


47532 


BCE103799 


11349 


47533 


BCE103848 


11350 


47534 


BCE103851 


11351 


47535 


BCE103856 


11352 


47536 


BCE103874 


11353 


47537 


BCE103899 


11354 


47538 


BCE103917 


11355 


47539 


BCE103921 


11356 


47540 


BCE103922 


11357 


47541 


BCE103924 


11358 


47542 


BCE103942 


11359 


47543 


BCE103943 


11360 


47544 


BCE103998 


11361 


47545 


BCE104003 


11362 


47546 


BCE104021 


11363 


47547 


BCE104022 


11364 


47548 


BCE104032 


11365 


47549 


BCE104048 


11366 


47550 


BCE104052 


11367 


47551 


BCE104059 


11368 


47552 


BCE104102 


11369 


47553 


BCE104111 


11370 


47554 


BCE104123 


11371 


47555 


BCE104127 


11372 


47556 


BCE104151 


11373 


47557 


BCE104168 


11374 


47558 


BCE104176 


11375 


47559 


BCE104233 


11376 


47560 


BCE104244 


11377 


47561 


BCE1 04245 


11378 


47562 


BCE104254 


11379 


47563 


BCE104286 


11380 


47564 


BCE104300 
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23388 


59572 


KPN301814 


23389 


59573 


KPN301830 


23390 


59574 


KPN301831 


23391 


59575 


KPN301832 


23392 


59576 


KPN301837 


23393 


59577 


KPN301845 


23394 


59578 


KPN301847 


23395 


59579 


KFN301848 


23396 


59580 


KPN301849 


23397 


59581 


KPN301850 


23398 


59582 


KPN301852 


23399 


59583 


KPN301853 


23400 


59584 


KPN301854 


23401 


59585 


KPN301855 


23402 


59586 


KPN301856 


23403 


59587 


KPN301858 


23404 


59588 


KPN301863 


23405 


59589 


KPN301864 


23406 


59590 


KPN301865 


23407 


59591 


KPN301867 


23408 


59592 


KPN301883 


23409 


59593 


KPN301886 


23410 


59594 


KPN301891 


23411 


59595 


KPN301893 


23412 


59596 


KPN301895 


23413 


59597 


KPN301897 


23414 


59598 


KPN301899 


23415 


59599 


KPN301904 


23416 


59600 


KPN301905 


23417 


59601 


KPN301908 


23418 


59602 


KPN301911 


23419 


59603 


KPN301913 


23420 


59604 


KPN301914 


23421 


59605 


KPN301915 


23422 


59606 


KPN301921 


23423 


59607 


KPN301922 


23424 


59608 


KPN301923 


23425 


59609 


KPN301924 


23426 


59610 


KPN301952 


23427 


59611 


KPN301953 


23428 


59612 


KPN301954 


23429 


59613 


KPN301957 


23430 


59614 


KPN301960 


23431 


59615 


KPN301962 


23432 


59616 


KPN301965 


23433 


59617 


KPN301969 


23434 


59618 


KPN301970 


23435 


59619 


KPN301974 


23436 


59620 


KPN301976 


23437 


59621 


KPN301980 


23438 


59622 


KPN301983 


23439 


59623 


KPN301994 


23440 


59624 


KPN301995 


23441 


59625 


KPN301998 


23442 


59626 


KPN302000 
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35449 


71633 


SHA101283 


35450 


71634 


SHA101287 


35451 


71635 


SHA101288 


35452 


71636 


SHA101290 


35453 


71637 


SHA101303 


35454 


71638 


SHA101307 


35455 


71639 


SHA101308 


35456 


71640 


SHA101309 


35457 


71641 


SHA101310 


35458 


71642 


SHA101311 


35459 


71643 


SHA101312 


35460 


71644 


SHA101314 


35461 


71645 


SHA101317 


35462 


71646 


SHA101318 


35463 


71647 


SHA101324 


35464 


71648 


SHA101325 


35465 


71649 


SHA101326 


35466 


71650 


SHA101328 


35467 


71651 


SHA101330 


35468 


71652 


SHA101334 


35469 


71653 


SHA101340 


35470 


71654 


SHA101345 


35471 


71655 


SHA101346 


35472 


71656 


SHA101347 


35473 


71657 


SHA101351 


35474 


71658 


SHA101353 


35475 


71659 


SHA101355 


35476 


71660 


SHA101356 


35477 


71661 


SHA101359 


35478 


71662 


SHA101361 


35479 


71663 


SHA101362 


35480 


71664 


SHA101365 


35481 


71665 


SHA10137O 


35482 


71666 


SHA101374 


35483 


71667 


SHA101375 


35484 


71668 


SHA101376 


35485 


71669 


SHA101377 


35486 


71670 


SHA101381 


35487 


71671 


SHA101386 


35488 


71672 


SHA101387 


35489 


71673 


SHA101389 


35490 


71674 


SHA101391 


35491 


71675 


SHA101395 


35492 


71676 


SHA101398 


35493 


71677 


SHA101400 


35494 


71678 


SHA101401 


35495 


71679 


SHA101402 


35496 


71680 


SHA101403 


35497 


71681 


SHA101407 


35498 


71682 


SHA101408 


35499 


71683 


SHA101409 


35500 


71684 


SHA101410 


35501 


71685 


SHA101411 


35502 


71686 


SHA101413 


35503 


71687 


SHA101414 
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11381 


47565 


RPP1 04*^07 


11382 


47566 


RPP1 04^11 

DOC J. V/*t J 1 J 


11383 


47567 


RPF 104^96 


11384 


47568 


RPP1 04^4 5 

DOC IVrrJHJ 


I nss 

I I JO J 




RPP104^*i9 
DOC 1 VrrJJii 


11386 


47570 


r»ppi 04"*90 

DOC lUf J3U 


11387 


47571 


RPF1 04414 

DOC 1 V/*t*t It 


11388 


47572 


RPF10441*! 


11389 


47573 


HPP 104474 

D OC X U*f*rx*r 


11390 


47574 


RPF 1044^9 
DOC lvrrtj? 


11391 


47575 


RPP1 04446 


11392 


47576 


RPF 104450 

DOC lVrrtJv 




47577 


RPF 104459 

DOC 1 VrrtJ Z. 


1 11Q4 


4757R 


RPF1044R1 

DOE 1 WrO 1 


1 1 V)S 


47*»7Q 


RPT710451 1 


i no/; 


47SR0 


HPT71 OA*?*? A 
DOC1U4DZU 


1 1 V)7 

X 1J7 / 


47*iR1 


DOC 1 Wjxo 


X 1J7Q 


47582 


P.PT?104*IR4 
DUC 10r+ J o*r 




47583 


RP131046'*9 
DOC i trHJJX 


n 400 


47SR4 


Dpc 1 AJ*C<rt 


1 1401 


47585 


R.PT71 04653 
DOC 1 vfOJ J 


1 1402 

X ItUX 


47586 


dpt? 104677 

DOC IUW / Zi 


1 1401 


475R7 


DOJClU*rO f O 


1 1404 


47*iRR 


DODiUr / JO 




47SRQ 


DOD1U4 /*K> 


1 14fifi 




U/^n 1 /Vl*7R^ 


1 1407 


47SQ1 


DpDI A481 7 


1 140R 


47*»<59 




1 1409 


47593 


DOClUfOJ 1 


1 1410 


47594 


RPF104R59 

DOC i UtOJa 


1 141 1 


47S9** 


RPT7104R77 
DOClUtO / / 


1 141? 




DOClUHooO 


1 14.1 "J 


47*»97 


DOClU'fol'l 


1 1414 


4759R 


DOCivM-o?/ 


11415 

1 X*TXJ 


47*199 


0AO1 9 
DOClu*f7l£ 


1 141fi 


47600 


P.PT71A4G51 


1 1417 
X x*tx / 


47601 


UoclU^ifOZ 


11418 


47602 


RPT71 A4Q79 


11419 


47603 


RPF 105003 


11420 


47604 


RPF 105004 

DOC 1 vJUvrr 


11421 


47605 


RPF 105091 

DOC1 VJUi 1 


11422 


47606 


RPF 105097 

DOC lUJUA / 


11423 


47607 


RPF 105019 

DOC 1 V«J w7 


11424 


47608 


1RPF 105055 

DOC IVJVfJJ 


11425 


47609 


RPF105068 

DOC 1 vJUUO 


1 142fi 


47610 


RPF105100 

DOC 1 uJ JLUU 


1 1427 


47611 


DODluJlOJ 


1 1428 


47612 


RPF10571 R 

DOC 1 i O 


11429 


47613 


RPF1 A5754 


11430 


47614 


BCE105273 


11431 


47615 


BCE105292 


11432 


47616 


BCE105311 


11433 


47617 


BCE105319 


11434 


47618 


BCE105322 


11435 


47619 


BCE105324 



DNA 


Protein 
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23443 


59627 


KPN302003 


23444 


59628 


KPN302005 


23445 


59629 


KPN302014 


23446 


59630 


KPN302017 


23447 


59631 


KPN302018 


23448 


59632 


KPN302023 


23449 


59633 


KPN302028 


23450 


59634 


KPN302029 


23451 


59635 


KPN302040 


23452 


59636 


KPN302041 


23453 


59637 


KPN302044 


23454 


59638 


KPN302046 


23455 


59639 


KPN302047 


23456 


59640 


KPN302051 


23457 


59641 


KPN302059 


23458 


59642 


KPN302061 


23459 


59643 


KFN302070 


23460 


59644 


KPN302079 


23461 


59645 


KPN302O83 


23462 


59646 


KPN302084 


23463 


59647 


KPN302085 


23464 


59648 


KPN302086 


23465 


59649 


KPN302087 


23466 


59650 


KPN302095 


23467 


59651 


KPN302096 


23468 


59652 


KPN302103 


23469 


59653 


KPN302104 


23470 


59654 


KPN302105 


23471 


59655 


KPN302112 


23472 


59656 


KPN302113 


23473 


59657 


KPN302118 


23474 


59658 


KPN302119 


23475 


59659 


KPN302135 


23476 


59660 


KPN302137 


23477 


59661 


KPN302146 


23478 


59662 


KPN302148 


23479 


59663 


KPN302154 


23480 


59664 


KPN302156 


23481 


59665 


KPN302168 


23482 


59666 


KPN302173 


23483 


59667 


KPN302185 


23484 


59668 


KPN302187 


23485 


59669 


KPN302190 


23486 


59670 


KPN302196 


23487 


59671 


KPN302203 


23488 


59672 


KPN302207 


23489 


59673 


KPN302210 


23490 


59674 


KPN302213 


23491 


59675 


KPN302215 


23492 


59676 


KPN302217 


23493 


59677 


KPN302220 


23494 


59678 


KPN302225 


23495 


59679 


KPN302228 


23496 


59680 


KPN302230 


23497 


59681 


KPN302234 
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35504 


71688 


SHA101419 


35505 


71689 


SHA101420 


35506 


71690 


SHA101424 


35507 


71691 


SHA101433 


35508 


71692 


SHA101435 


35509 


71693 


SHA101443 


35510 


71694 


SHA101448 


35511 


71695 


SHA101456 


35512 


71696 


SHA101458 


35513 


71697 


SHA101462 


35514 


71698 


SHA101468 


35515 


71699 


SHA101470 


35516 


71700 


SHA101478 


35517 


71701 


SHA101479 


35518 


71702 


SHA101480 


35519 


71703 


SHA101483 


35520 


71704 


SHA101486 


35521 


71705 


SHA101487 


35522 


71706 


SHA101488 


35523 


71707 


SHA101489 


35524 


71708 


SHA101501 


35525 


71709 


SHA101502 


35526 


71710 


SHA101509 


35527 


71711 


SHA101510 


35528 


71712 


SHA101524 


35529 


71713 


SHA101527 


35530 


71714 


SHA101537 


35531 


71715 


SHA101538 


35532 


71716 


SHA101545 


35533 


71717 


SHA101546 


35534 


71718 


SHA101547 


35535 


71719 


SHA101549 


35536 


71720 


SHA101552 


35537 


71721 


SHA101556 


35538 


71722 


SHA101558 


35539 


71723 


SHA101559 


35540 


71724 


SHA101561 


35541 


71725 


SHA101565 


35542 


71726 


SHA101567 


35543 


71727 


SHA101569 


35544 


71728 


SHA101570 


35545 


71729 


SHA101571 


35546 


71730 


SHA101572 


35547 


71731 


SHA101576 


35548 


71732 


SHA101579 


35549 


71733 


SHA101580 


35550 


71734 


SHA101581 


35551 


71735 


SHA101582 


35552 


71736 


SHA101585 


35553 


71737 


SHA101588 


35554 


71738 


SHA101591 


35555 


71739 


SHA101593 


35556 


71740 


SHA101595 


35557 


71741 


SHA101596 


35558 


71742 


SHA101597 
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1 1436 
1 1*00 


4769 0 


Bl^JtJllOjjo 


1 1 437 
I 143 / 


47691 


nr^^Ri A*36A 


1 1 43R 
1 1435 


47697 


Tl/" V D1 A437A 


1 1 /Tin 
1 1437 


47673 


tjpni A*4A7 


1 i a ac\ 


47674 

*T / Wit 


Uf ,, T31 A* A AS 


1 1 441 


47675 


"RI^TM A5A17 


1 1 AM 


47626 


nr i Pin5443 


1 1 443 


47677 


Rf^R 105454 


1 1444 


47628 


P-PTJ 1 05474 


1 1445 
1 l*r*r3 


47670 


T3r r P1054R6 
1 U 340 O 


1 1 AAf\ 
1 1440 


47630 




1 1AA7 
1 144/ 


47631 
4/031 




1 1 AAQ 
1 1445 


47637 
4/03Z 


DOT? 1 ACC1 7 


1 1447 


47633 
4rU33 


T5/~T31 A**7ff 

oCJtSlUDDzo 


I 1 A^A 
1 143U 


47634 
4/03*r 




1 1 A^l 
1 1431 


47635 


DPTJI A**£1 


1 1 A^7 
1 143Z 


47636 


t>L,HlUjJOO 


1 1 A^3 
1 l*r33 


47637 


T>I" , T?1 A<*7A 


1 143*r 


4763 R 


Dl*.DlU33o3 


1 1 A<* 
1 143 3 


47630 

4/U37 


DVsJtilU337Z 


1 14^6 
1 l*t30 


47640 




1 1 4*7 
1 l*r3 / 


47641 




1 1 A^O 


47649 
4/04Z 


D/" 1 !?! A*#SA7 
dCc 1U304 / 


1 1 A<Q 
1 1437 


47643 




1 l*rOU 


47644 


J5C11 1U DO j / 


1 1 AA\ 
1 1W1 


47645 


iJOcllOOOp 


1 1467 


47646 


UL/IIIUjOBj 


1 1463 
1 I*K>3 


47647 


■Di^r? i n</CCA 


1 IfOH 


4764 R 


pppl A^7A4 
Ol^CLUJ /U4 


1 1465 
I 1*?U3 


47640 




1 1 466 
1 l*tOO 


47650 


0/^T?1 A^7A4 
DKsCIVj /4j 


1 1*K)/ 


476S1 
4/031 




1 1 A£Q 
1 1400 


476*7 
4/03Z 


dCEIUj /OU 


1 1 A6Q 
i 1407 


476*3 
4/033 


tjciiiuo /yz 


1 1 470 
1 I 4 * f\J 


47654 


TjpTJI ACOC1 


11 471 


47655 




1 1 All 


47656 






47657 




1 1474 

X l*t /*t 


47658 


Xi^ v u^ nio77 


1 1475 


47659 


Tl/^R1 A5Q75 


1 1476 


47660 


- nr , Pi05037 

DV/.E.J.VJ70 / 


1 1477 


47661 


13/^171 A^Q^7 


1 147R 

1 J.*T/ O 


47662 


T>r»U1 A4Q^7 


11 470 
i i*t /7 


47663 


151^1^ 1U3 703 


1 14X0 


47664 


15\^£SlUD70J 


1 14R1 


47665 


DpEI A^QQO 


1 14R7 


47666 


15\^tllUJ77*f 


11483 


47667 




11484 


47668 


RPP 106074 


11485 


47669 


RPP106056 


11486 


47670 


BCE106065 


11487 


47671 


BCE106082 


11488 


47672 


BCE106087 


11489 


47673 


BCE106124 


11490 


47674 


BCE106127 
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23498 


59682 


KPN302236 


23499 


59683 


KPN302244 


23500 


59684 


KPN302246 


23501 


59685 


KPN302251 


23502 


59686 


KPN302255 


23503 


59687 


KPN302263 


23504 


59688 


KPN302266 


23505 


59689 


KPN302267 


23506 


59690 


KPN302271 


23507 


59691 


KPN302276 


23508 


59692 


KPN302315 


23509 


59693 


KPN302317 


23510 


59694 


KPN302321 


23511 


59695 


KPN302322 


23512 


59696 


KPN302324 


23513 


59697 


KPN302325 


23514 


59698 


KPN302330 


23515 


59699 


KPN302345 


23516 


59700 


KPN302349 


23517 


59701 


KPN302355 


23518 


59702 


KPN302356 


23519 


59703 


KPN302365 


23520 


59704 


KPN302368 


23521 


59705 


KPN302369 


23522 


59706 


KPN302385 


23523 


59707 


KPN302393 


23524 


59708 


KPN302399 


23525 


59709 


KPN302400 


23526 


59710 


KPN302401 


23527 


59711 


KPN302405 


23528 


59712 


KPN302422 


23529 


59713 


KPN302433 


23530 


59714 


KPN302436 


23531 


59715 


KPN302455 


23532 


59716 


KPN302468 


23533 


59717 


KPN302470 


23534 


59718 


KPN302471 


23535 


59719 


KPN302473 


23536 


59720 


KPN302476 


23537 


5972.1 


KPN302483 


23538 


59722 


KPN302484 


23539 


59723 


KPN302487 


23540 


59724 


KPN302503 


23541 


59725 


KPN302507 


23542 


59726 


KPN302510 


23543 


59727 


KPN302511 


23544 


59728 


KPN302512 


23545 


59729 
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11498 
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BCE106333 

BCE106339 

BCE106341 
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23587 
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59738 
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59770 
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59780 
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KPN302583 

KPN302587 

KPN302588 

KPN302590 

KPN302592 
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KPN302598 
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KPN302800 

KPN302804 



35614 
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DUD ill 1 I 
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47740 
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11563 


47747 
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47748 
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47749 
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RCF 107345 
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47751 


RCF 107153 


11568 
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RCF107363 
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11569 


47753 


RCF 107366 


1 1570 


47754 
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47755 


RCF 107416 


11572 


47756 


RCF 107431 


11573 


47757 


RCF 107448 


11574 


47758 


RCF 107483 




47759 
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1 1 S7fi 

1 ^-J /v 


47760 


RPF 107495 


11 577 


47761 


RPF1074Q6 


11578 


47762 


RPF107M1 


11579 


47763 


RPF107S17 


11580 


47764 


RPF107S11 


11581 


47765 


RCF107538 


11582 


47766 


RCF 107571 


11583 


47767 


RCF 107575 


11584 


47768 


RCF 107576 


11585 


47769 


RCF 1075 87 


11586 


47770 


RCF 107605 


11587 


47771 


oppi 07^9 -l 

,L>V_/J_< IV / \}i*J 


11588 


47772 


D\/£ilv / \U»U 


11589 


47773 


RCF 107637 

i-JV— ',1 ,i XV * vJ / 


11590 


47774 


RCF 107642 

LJVyij IV// 


11591 


47775 


BCE107667 


11592 


47776 


BCE107676 


11593 


47777 


BCE107682 


11594 


47778 


BCE107689 


11595 


47779 


BCE107697 


11596 


47780 


BCE107702 


11597 


47781 


BCE107711 


11598 


47782 


BCE107747 


11599 


47783 


BCE107754 
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47784 


BCE107762 
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23608 


59792 


KPN302806 


23609 


59793 


KPN302808 


23610 


59794 


KPN302809 


23611 


59795 


KPN302810 


23612 


59796 


KPN302817 


23613 


59797 


KPN302822 


23614 


59798 


KPN302831 


23615 


59799 


KPN302833 


23616 


59800 


KPN302836 


23617 


59801 


KPN302840 


23618 


59802 


KPN302841 


23619 


59803 


KPN302863 


23620 


59804 


KFN302864 


23621 


59805 


KPN302865 


23622 


59806 


KPN302879 


23623 


59807 


KPN302890 


23624 


59808 


KPN302908 


23625 


59809 


KPN302911 


23626 


59810 


KPN302916 


23627 


59811 


KPN302924 


23628 


59812 


KPN302939 


23629 


59813 


KPN302944 


23630 


59814 


KPN302949 


23631 


59815 


KPN302952 


23632 


59816 


KPN302957 


23633 


59817 


KPN302967 


23634 


59818 


KPN302968 


23635 


59819 


KPN302981 


23636 


59820 


KPN302997 


23637 


59821 


KPN303003 


23638 


59822 


KPN303005 


23639 


59823 


KPN303031 


23640 


59824 


KFN303040 


23641 


59825 


KPN303047 


23642 


59826 


KPN303050 


23643 


59827 


KPN303051 


23644 


59828 


KPN303054 


23645 


59829 


KPN303056 


23646 


59830 


KPN303058 


23647 


59831 


KPN303060 


23648 


59832 


KPN303068 


23649 


59833 


KPN303070 


23650 


59834 


KPN303072 


23651 


59835 


KPN303075 


23652 


59836 


KPN303078 


23653 


59837 


KPN303095 


23654 


59838 


KPN303098 


23655 


59839 


KPN303099 


23656 


59840 


KPN3O3110 


23657 


59841 


KPN303112 


23658 


59842 


KPN303124 


23659 


59843 
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23660 
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KPN303133 


23661 


59845 


KPN303134 


23662 


59846 


KFN303135 
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35685 


71869 
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SHA102072 
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SHA102078 


35689 
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SHA102088 
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SHA102089 


35691 
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SHA102097 


35692 


71876 
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35704 
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35707 
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35708 
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SHA102193 


35709 


71893 


SHA102199 


35710 


71894 


SHA102201 


35711 


71895 


SHA102213 


35712 


71896 


SHA102214 


35713 


71897 


SHA102216 


35714 


71898 


SHA102217 


35715 


71899 


SHA102218 


35716 
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71903 
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47785 


BCE107805 


11602 


47786 


BCE107836 


11603 


47787 


BCE107845 
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BCE107896 


1 1609 


47793 


BCE 107905 


1 ism 


47794 


BCE107987 


11 fill 
X lull 


47795 


BPJE107990 


1 1612 


47796 


BCE107994 


11613 


47797 
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RPF 108067 
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47806 
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1 1691 
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RPF 108 130 


11624 

1 lUit 


47808 


RPE10813S 
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1 1UAJ 


47809 
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RPF 108240 


11627 


47811 


BCE108241 
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1 1U40 


47812 


RPF108256 
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1 11X67 
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RPF 108257 


11630 


47814 


RPE108299 
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4781 5 


RPF1 08158 


1 1DJZ 


47816 


RPF 108194 


1 1611 


478 17 


RPF 108487 


1 1614 

1 lOJH 


47818 


RPF 108504 


1 1615 


47819 


RPF 1085 18 


1 1616 


47820 


RPF108533 


11637 


47821 


HCE108544 


11638 


47822 


BCE108546 


11639 


47823 


BCE108622 


11640 


47824 


BCE108649 


11641 


47825 


BCE108668 


11642 


47826 


BCE108675 


11643 


47827 


BCE1 08686 


1 1644 
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47828 


BCE108691 


11645 


47829 


RPF.1 08701 


11646 


47830 


RCE108719 
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47831 


BCE108732 


11648 


47832 


BCE1 08743 


11649 


47833 


BCE1 08751 
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23663 


59847 


KPN303137 


23664 


59848 


KPN303138 


23665 


59849 


KPN303140 


23666 


59850 


KPN303149 


23667 


59851 


KPN303155 


23668 


59852 


KPN303170 


23669 


59853 


KPN303175 


23670 


59854 


KPN303186 


23671 


59855 


KPN303187 


23672 


59856 


KPN303215 


23673 


59857 


KPN303224 


23674 


59858 


KPN303236 


23675 


59859 


KPN303238 


23676 


59860 


KPN303260 


23677 


59861 


KPN303262 


23678 


59862 


KPN303263 


23679 


59863 


KPN303268 


23680 


59864 


KPN303278 


23681 


59865 
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59866 


KPN303298 


23683 


59867 
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59868 


KPN303307 


23685 


59869 


KPN303312 


23686 


59870 


KPN303317 
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59871 


KPN303319 


23688 


59872 
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23689 
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23690 
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KPN303324 
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59875 


KPN303337 


23692 


59876 


KPN303338 


23693 


59877 


KPN303342 


23694 


59878 


KPN303344 


23695 


59879 


KPN303346 


23696 


59880 


KPN303348 


23697 


59881 


KPN303362 


23698 


59882 


KPN303365 


23699 


59883 


KPN303367 


23700 


59884 


KPN303368 
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59885 


KPN303370 


23702 


59886 


KPN303383 


23703 


59887 
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23704 


59888 


KPN303388 
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59889 


KPN303391 


23706 


59890 
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59891 
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59892 
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23709 


59893 
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59894 
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SHA102260 
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35731 
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SHA102331 
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11958 


48142 


BCE1 13782 


11959 


48143 


BCE1 13790 


11960 


48144 


BCE113806 


11961 


48145 


BCE1 13835 


11962 


48146 


BCE1 13842 


11963 


48147 


BCE1 13860 


11964 


48148 


BCE1 13904 


11965 


48149 


BCE1 13907 


11966 


48150 


BCE1 13920 


11967 


48151 


BCE1 13954 


11968 


48152 


BCE1 13957 


11969 


48153 


BCE1 13968 


1}970 


48154 


BCE1 13981 


11971 


48155 


BCE1 13991 


11972 


48156 


BCE1 14005 


11973 


48157 


BCE1 14029 


11974 


48158 


BCE1 14033 


11975 


4815? 


BCE1 14044 


11976 


48160 


BCE1 14066 


li977 


48161 


BCE1 14068 


11978 


48162 


BCE1 14095 


11979 


48163 


BCEl 14096 


11980 


48164 


BCE114143 


11981 


48165 


BCEl 14157 


11982 


48166 


BCEl 14206 


11983 


48167 


BCEl 14237 


11984 


48168 


BCEl 14240 


11985 


48169 


BCEl 14261 



"TYM A 


x roiein 




OCQLLS 






23993 


60177 


KPN305983 


23994 


60178 


KPN305984 


23995 


60179 


KPN305987 


23996 


60180 


KPN305997 


23997 


60181 


KPN306028 


23998 


60182 


KPN306040 


23999 


60183 


KPN306050 


24000 


60184 


KPN306058 


24001 


60185 


KPN306067 


24002 


60186 


KPN306069 


24003 


60187 


KPN306077 


24004 


60188 


KPN306084 


24005 


60189 


KPN306125 


24006 


60190 


KPN306143' 


24007 


60191 


KPN306162 


24008 


60192 


KPN306163 


24009 


60193 


KPN306173 


24010 


60194 


KPN306186 


24011 


60195 


KPN306198 


24012 


60196 


KPN306260 


24013 


60197 


KPN306262 


24014 


60198 


KPN306295 


24015 


60199 


KPN306316 


24016 


60200 


KPN306317 


24017 


60201 


KPN306321 


24018 


60202 


KPN306333 


24019 


60203 


KPN306347 


24020 


60204 


KPN306385 


24021 


60205 


KPN306391 


24022 


60206 


KPN306422 


24023 


60207 


KPN306449 


24024 


60208 


KPN306459 


24025 


60209 


KPN306468 


24026 


60210 


KPN306469 


24027 


60211 


KPN306527 


24028 


60212 


KPN306562 


24029 


60213 


KPN306610 


24030 


60214 


KPN306611 


24031 


60215 


KPN306621 


24032 


60216 


KPN306624 


24033 


60217 


KPN306630 


24034 


60218 


KPN306639 


24035 


60219 


KPN306685 


24036 


60220 


KPN306689 


24037 


60221 


KPN306701 


24038 


60222 


KPN306713 


24039 


60223 


KPN306727 


24040 


60224 


KPN306735 


24041 


60225 


KPN306758 


24042 


60226 


KPN306771 


24043 


60227 


KPN306799 


24044 


60228 


KPN306802 


24045 


60229 


KPN306809 


24046 


60230 


KPN306822 


24047 


60231 


KPN306827 



398 



PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




36054 


72238 


SMU100648 


36055 


72239 


SMU100650 


36056 


72240 


SMU1 00655 


36057 


72241 


SMU100656 


36058 


72242 


SMU100660 


36059 


72243 


SMU100664 


36060 


72244 


SMU100665 


36061 


72245 


SMU1 00666 


36062 


72246 


SMU100668 


36063 


72247 


SMU100669 


36064 


72248 


SMU100672 


36065 


72249 


SMU100679 


36066 


72250 


SMU100680 


36067 


72251 


SMU100684 


36068 


72252 


SMU100686 


36069 


72253 


SMU100688 


36070 


72254 


SMU1 00690 


36071 


72255 


SMU1 00692 


36072 


72256 


SMU1 00694 


36073 


72257 


SMU100695 


36074 


72258 


SMU1 00697 


36075 


72259 


SMU1 00699 


36076 


72260 


SMU100700 


36077 


72261 


SMU100701 


36078 


72262 


SMU100705 


36079 


72263 


SMU1 00706 


36080 


72264 


SMU1 00710 


36081 


72265 


SMU1 00712 


36082 


72266 


SMU100718 


36083 


72267 


SMU100719 


36084 


72268 


SMU100726 


36085 


72269 


SMU100730 


36086 


72270 


SMU100731 


36087 


72271 


SMU100733 


36088 


72272 


SMU100734 


36089 


72273 


SMU10O736 


36090 


72274 


SMU1 00737. 


36091 


72275 


SMU1 00741 


36092 


72276 


SMU100745 


36093 


72277 


SMU100747 


36094 


72278 


SMU100748 


36095 


72279 


SMU100749 


36096 


72280 


SMU100751 


36097 


72281 


SMU100754 


36098 


72282 


SMU100756 


36099 


72283 


SMU100757 


36100 


72284 


SMU100763 


36101 


72285 


SMU100768 


36102 


72286 


SMU100777 


36103 


72287 


SMU100781 


36104 


72288 


SMU10O783 


36105 


72289 


SMU100784 


36106 


72290 


SMU100787 


36107 


72291 


SMU100789 


36108 


72292 


SMU100790 



Printed from Mimosa 04/07/23 08:40:38 Page: 400 



WO 02/077183 




DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




11986 


48170 


BCB1 14267 


11987 


48171 


BCE1 14286 


11988 


48172 


BCE1 14299 


11989 


48173 


BCE1 14303 


11990 


48174 


BCE1 14309 


11991 


48175 


BCE1 14311 


11992 


48176 


BCE1 14338 


11993 


48177 


BCE1 14366 


11994 


48178 


BCE1 14396 


11995 


48179 


BCE1 14401 


11996 


48180 


BCE1 14418 


11997 


48181 


BCE1 14431 


11998 


48182 


BCE1 14441 


11999 


48183 


BCE1 14457 


12000 


48184 


BCE1 14461 


12001 


48185 


BCE1 14462 


12002 


48186 


BCE1 14465 


12003 


48187 


BCE1 14473 


12004 


48188 


BCE1 14484 


12005 


48189 


BCE1 14517 


12006 


48190 


BCE1 14521 


12007 


48191 


' BCE1 14526 


12008 


48192 


BCE1 14538 


12009 


48193 


BCE1 14545 


12010 


48194 


BCE1 14553 


12011 


48195 


BCEL14555 


12012 


48196 


BCE1 14560 


12013 


48197 


BCE1 14567 


12014 


48198 


BCE1 14633 


12015 


48199 


BCE1 14648 


12016 


48200 


BCE1 14655 


12017 


48201 


BCE1 14693 


12018 


48202 


BCE1 14708 


12019 


48203 


BCE1 14721 


12020 


48204 


BCE1 14722 


12021 


48205 


BCE1 14725 


12022 


48206 


BCE1 14751 


12023 


48207 


BCE 114763 


12024 


48208 


BCE1 14764 


12025 


48209 


BCE1 14774 


12026 


48210 


BCE1 14776 


12027 


48211 


BCE1 14784 


12028 


48212 


BCE 114785 


12029 


48213 


BCE1 14807 


12030 


48214 


BCE1 14835 


12031 


48215 


BCE1 14850 


12032 


48216 


BCE1 14856 


12033 


48217 


BCE1 14868 


12034 


48218 


BCE1 14906 


12035 


48219 


BCE1 14915 


12036 


48220 


BCE1 14917 


12037 


48221 


BCE1 14975 


12038 


48222 


BCE1 14986 


12039 


48223 


BCE1 15030 


12040 


48224 


BCE1 15034 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




24048 


60232 


KPN306848 


24049 


60233 


KPN306854 


24050 


60234 


KPN306892 


24051 


60235 


KPN306928 


24052 


60236 


KPN306960 


24053 


60237 


KPN306988 


24054 


60238 


KFN306992 


24055 


60239 


KPN307027 


24056 


60240 


KPN307029 


24057 


60241 


KPN307040 


24058 


60242 


KPN307048 


24059 


60243 


KPN307117 


24060 


60244 


KPN307137 


24061 


60245 


KPN307162 


24062 


60246 


KPN307303 


24063 


60247 


KPN307304 


24064 


60248 


KPN307346 


24065 


60249 


KPN307371 


24066 


60250 


KPN307408 


24067 


60251 


KPN307471 


24068 


60252 


KPN307476 


24069 


60253 


KPN307509 


24070 


60254 


KPN307585 


24071 


60255 


KPN307601 


24072 


60256 


KPN307613 


24073 


60257 


KPN307669 


24074 


60258 


KPN307676 


24075 


60259 


KPN307712 


24076 


60260 


KPN307753 


24077 


60261 


KPN307759 


24078 


60262 


KPN307938 


24079 


60263 


KPN307946 


24080 


60264 


KPN307947 


24081 


60265 


KPN307953 


24082 


60266 


KPN308025 


24083 


60267 


KPN308058 


24084 


60268 


KPN308062 


24085 


60269 


KPN308114 


24086 


60270 


KPN308134 


24087 


60271 


KPN308138 


24088 


60272 


KPN308152 


24089 


60273 


KPN308180 


24090 


60274 


KPN308220 


24091 


60275 


KPN308245 


24092 


60276 


KPN308256 


24093 


60277 


KPN308271 


24094 


60278 


KPN308310 


24095 


60279 


KPN308311 


24096 


60280 


KPN308332 


24097 


60281 


KPN308372 


24098 


60282 


KPN308452 


24099 


60283 


KPN308496 


24100 


60284 


KPN308497 


24101 


60285 


KPN308524 


24102 


60286 


KPN308603 



399 



PCT/US02/09107 





Protein 


franp T /V*11q1 1 J 
UC11C LUbliaii/ 




SeqID 




36109 


72293 


SMU100791 


36110 


72294 


SMU100793 


36111 


72295 


SMU100795 


36112 


72296 


SMU100796 


36113 


72297 


SMU100800 


36114 


72298 


SMU100802 


36115 


72299 


SMU100803 


36116 


72300 


SMU100804 


36117 


72301 


SMU100806 


36118 


72302 


SMU100809 


36119 


72303 


SMU100817 


36120 


72304 


SMU100819 


36121 


72305 


SMU100823 


36122 


72306 


SMU100824 


36123 


72307 


SMU100841 


36124 


72308 


SMU100846 


36125 


72309 


SMU100848 


36126 


72310 


SMU100850 


36127 


72311 


SMU100854 


36128 


72312 


SMU100855 


36129 


72313 


SMU100858 


36130 


72314 


SMU100859 


36131 


72315 


SMU100862 


36132 


72316 


SMU100865 


36133 


72317 


SMU100869 


36134 


72318 


SMU100871 


36135 


72319 


SMU100876 


36136 


72320 


SMU100878 


36137 


72321 


SMU100880 


36138 


72322 


SMU100881 


36139 


72323 


SMU100883 


36140 


72324 


SMU100886 


36141 


72325 


SMU100890 


36142 


72326 


SMU100891 


36143 


72327 


SMU100892 


36144 


72328 


SMU100894 


36145 


72329 


SMU100896 


36146 


72330 


SMU100898 


36147 


72331 


SMU100904 


36148 


72332 


SMU100907 


36149 


72333 


SMU100908 


36150 


72334 


SMU100910 


36151 


72335 


SMU100912 


36152 


72336 


SMU100919 


36153 


72337 


SMU100923 


36154 


72338 


SMU100931 


36155 


72339 


SMU100935 


36156 


72340 


SMU100937 


36157 


72341 


SMU100938 


36158 


72342 


SMU100940 


36159 


72343 


SMU100942 


36160 


72344 


SMU100943 


36161 


72345 


SMU100946 


36162 


72346 


SMU100950 


36163 


72347 


SMU100954 



Printed from Mimosa 04/07/23 08:40:39 Page: 401 



WO 02/077183 
DNA Protein GeneLocusE>| DNA 
SeqlD SeqID | SeqID 



Protein Gene LocusID | 
SeqID 



PCT/US02/09107 
DNA Protein Gene LocusID 
SeqID SeqID 



12041 

12042 

12043 

12044 

12045 

12046 

12047 

12048 

12049 

12050 

12051 

12052 

12053 

12054 

12055 

12056 

12057 

12058 

12059 

12060 

12061 

12062 

12063 

12064 

12065 

12066 

12067 

12068 

12069 

12070 

12071 

12072 

12073 

12074 

12075 

12076 

12077 

12078 

12079 

12080 

12081 

12082 

12083 

12084 

12085 

12086 

12087 

12088 

12089 

12090 

12091 

12092 

12093 

12094 

12095 



48225 

48226 

48227 

48228 

48229 

48230 

48231 

48232 

48233 

48234 

48235 

48236 

48237 

48238 

48239 

48240 

48241 

48242 

48243 

48244 

48245 

48246 

48247 

48248 

48249 

48250 

48251 

48252 

48253 

48254 

48255 

48256 

48257 

48258 

48259 

48260 

48261 

48262 

48263 

48264 

48265 

48266 

48267 

48268 

48269 

48270 

48271 

48272 

48273 

48274 

48275 

48276 

48277 

48278 

48279 



BCE1 15057 
BCE1 15062 
BCE1 15084 
BCE1 15088 
BCE1 15095 
BCE1 15108 
BCE115118 
BCE115125 
BCE115140 
BCE115174 
BCE115180 
BCE1 15205 
BCE1 15215 
BCE1 15231 
BFR100028 
BFR100037 
BFR1 00047 
BFR100058 
BFR100072 
BFR100084 
BFR100085 
BFR100087 
BFR100093 
BFR10010 
BFR100113 
BFR1 00129 
BFR10O135 
BFR100168 
BFR100173 
BFR100177 
BFR100189 
BFR100205 
BFR100206 
BFR100208 
BFR100214 
BFR100242 
BFR100255 
BFR1 00259 
BFR100304 
BFR100314 
BER100316 
BFR100332 
BFR10034 
BFR100347 
BFR100350 
BFR100362 
BFR100366 
BFR100408 
BFR100412 
BFR100416 
BFR10042 
BFR100422 
BFR100428 
BFR100429 
BFR100430 



24103 

24104 

24105 

24106 

24107 

24108 

24109 

24110 

24111 

24112 

24113 

24114 

24115 

24116 

24117 

24118 

24119 

24120 

24121 

24122 

24123 

24124 

24125 

24126 

24127 

24128 

24129 

24130 

24131 

24132 

24133 

24134 

24135 

24136 

24137 

24138 

24139 

24140 

24141 

24142 

24143 

24144 

24145 

24146 

24147 

24148 

24149 

24150 

24151 

24152 

24153 

24154 

24155 

24156 

24157 



60287 

60288 

60289 

60290 

•60291 

60292 

60293 

60294 

60295 

60296 

60297 

60298 

60299 

60300 

60301 

60302 

60303 

60304 

60305 

60306 

60307 

60308 

60309 

60310 

60311 

60312 

60313 

60314 

60315 

60316 

60317 

60318 

60319 

60320 

60321 

60322 

60323 

60324 

60325 

60326 

60327 

60328 

60329 

60330 

60331 

60332 

60333 

60334 

60335 

60336 

60337 

60338 

60339 

60340 

60341 

400 



KPN308636 

KPN308651 

KPN308657 

KPN308666 

KPN308672 

KPN308674 

KPN308679 

KPN308692 

KPN308697 

KPN308700 

KPN308721 

KPN308726 

KPN308727 

KPN308729 

KPN308756 

KPN308783 

KPN308799 

KPN308841 

KPN308845 

KPN308865 

KPN308870 

KPN308873 

KPN308876 

KPN308894 

KPN308897 

KPN308912 

KPN308934 

KPN308952 

KPN308954 

KPN308982 

KPN309027 

KPN309030 

KPN309045 

KPN309050 

KPN309059 

KPN309062 

KPN309070 

KPN309071 

KPN309093 

KPN309113 

KPN309121 

KPN309152 

KPN309157 

KPN309179 

KPN309180 

KPN309208 

LMO100012 

LMO100015 

LMO100023 

LMO100025 

LMO100028 

LMO100030 

LMO100031 

LMO100034 

LMO100036 



36164 

36165 

36166 

36167 

36168 

36169 

36170 

36171 

36172 

36173 

36174 

36175 

36176 

36177 

36178 

36179 

36180 

36181 

36182 

36183 

36184 

36185 

36186 

36187 

36188 

36189 

36190 

36191 

36192 

36193 

36194 

36195 

36196 

36197 

36198 

36199 

36200 

36201 

36202 

36203 

36204 

36205 

36206 

36207 

36208 

36209 

36210 

36211 

36212 

36213 

36214 

36215 

36216 

36217 

36218 



72348 

72349 

72350 

72351 

72352 

72353 

72354 

72355 

72356 

72357 

72358 

72359 

72360 

72361 

72362 

72363 

72364 

72365 

72366 

72367 

72368 

72369 

72370 

72371 

72372 

72373 

72374 

72375 

72376 

72377 

72378 

72379 

72380 

72381 

72382 

72383 

72384 

72385 

72386 

72387 

72388 

72389 

72390 

72391 

72392 

72393 

72394 

72395 

72396 

72397 

72398 

72399 

72400 

72401 

72402 



SMU100956 

SMU100957 

SMU100958 

SMU100962 

SMU100963 

SMU100972 

SMU100974 

SMU100975 

SMU100986 

SMU100987 

SMU100992 

SMU100993 

SMU100995 

SMU100999 

SMU101001 

SMU101004 

SMU101006 

SMU101007 

SMU101008 

SMU101010 

SMU101016 

SMU101017 

SMU101018 

SMU101019 

SMU101024 

SMU101026 

SMU101029 

SMU101030 

SMU101031 

SMU101032 

SMU101036 

SMU101037 

SMU101038 

SMU101039 

SMU101041 

SMU101043 

SMU101048 

SMU101053 

SMU101054 

SMU101057 

SMU101064 

SMU101066 

SMU101068 

SMU101072 

SMU101074 

SMU101079 

SMU101081 

SMU101082 

SMU101086 

SMU101088 

SMU101095 

SMU101096 

SMU101099 

SMU101103 

SMU101104 



Printed from Mimosa 04/07/23 08:40:40 Page: 402 



WO 02/077183 




DNA 


Protein 


Gene Locus ID 


SeqID 


SeqID 




12096 


48280 


BFR100448 


12097 


48281 


BFR100456 


12098 


48282 


BFR100487 


12099 


48283 


BFR100495 


12100 


48284 


BFR10050 


12101 


48285 


BFR10051 


12102 


4S286 


BFR100523 


12103 


48287 


BFR100529 


12104 


48288 


BFR100550 


12105 


48289 


BFR100551 


12106 


48290 


BFR100579 


12107 


48291 


BFR1 00583 


12108 


48292 


BFR100585 


12109 


48293 


BFR100594 


12110 


48294 


BFR100600 


12111 


48295 


BFR100601 


12112 


48296 


BFR100604 


12113 


48297 


BFR100612 


12114 


48298 


BFR100617 


12115 


48299 


BFR10062 


12116 


48300 


BFR100626 


12117 


48301 


BFR100630 


12118 


48302 


BFR10064 


12119 


48303 


BFR10065 


12120 


48304 


BFR100659 


12121 


48305 


BFR100671 


12122 


48306 


BFR1 00673 


12123 


48307 


BFR1 00706 


12124 


48308 


BFR100717 


12125 


48309 


BFR100721 


12126 


48310 


BFR1 00727 


12127 


48311 


BFR100732 


12128 


48312 


BFR1 00736 


12129 


48313 


BFR1 00762 


12130 


48314 


BFR1 00765 


12131 


48315 


BFR10077 


12132 


48316 


BFR1 00793 


12133 


48317 


BFR1 00811 


12134 


48318 


BFR1 00838 


12135 


48319 


BFR1 00846 


12136 


48320 


BFR1 00859 


12137 


48321 


BFR100860 


12138 


48322 


BFR1 00872 


12139 


48323 


BFR100882 


12140 


48324 


BFR1 00885 


12141 


48325 


BFR100886 


12142 


48326 


BFR1 00896 


12143 


48327 


BFR10090 


12144 


48328 


BFR1 00902 






BFR100912 


12146 


48330 


BFR1 00918 


12147 


48331 


BFR10093 


12148 


48332 


BFR100937 


12149 


48333 


BFR100940 


12150 


48334 


BFR100953 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




24158 


60342 


LMO100038 


24159 


60343 


LMO10U04D 


24160 


60344 


LMU1UUU4/ 


"iA 1 CI 

24101 


00345 


LMUlUUUDy 


2410/ 


0U340 


t nnn/i9 
LMU i UUUOZ 


*> A 1 CI 

24103 


6034/ 


T \AT\"\ Aftf\£3 
JUVLU1UUUOJ 


Ijl 1 CA 

24104 


0U34B 




1 CC 

2410D 


0034? 


IJVllslUUUo / 


"IA 1 CC 

24160 


00350 




24167 


60351 




24168 


60352 


T X JTrf"\1 AAl A1 

LMUlUUlUi 


24169 


60353 




24170 


00354 


T \tTr\1 AAl A*7 

LMU1UUIU/ 


24171 


01)333 


UVLU1UU1 1 1 


24172 


00330 


LrMULUUl 14 


24173 


0033 / 


t nni 1 i 
LMU1UU1 l / 


24174 


60358 


T \>ffM AAl H 

JLMUlUUlzZ 


24175 


CMG(\ 

00359 


LMUIUU1Z4 


24176 


60360 


LMO100125 


24177 


60361 


T XjT/"M HA1 *5 1 

LMO10U131 


24178 


60362 


LMO100133 


24179 


60363 


T A jTrtt AAl 1 T 

LMO100137 


24180 


60364 


T Xiffll AAl lO 

LMUlUUliy 


24181 


60365 


T \/m AAl A A 

LMO100144 


24182 


60300 


T K(TA1 AA1 AO 

LMUlUU14o 


24183 


60367 


t a if Am cn 
LMUlUUl^y 


24184 


60368 


LMUlUUlbU 


24185 


60369 




24186 


60370 


LMUlUUloo 


24187 


60371 


T X if /"\ 1 AA1 HI 

LMU1UU173 


24188 


60372 


T X Kf\ 1 A A 1 TI 

LMU1UU1 / / 


24189 


60373 


T X Jfi"*1 AA1 0*Z 

LMU1UU183 


24190 


60374 


LMUlUUloo 


24191 


60375 


T Xjf/M AAl OO 

LMUlUUloo 


24192 


CM1C 

60376 


LMUlUUiyj 


24193 


60377 


T X AT\ 1 AA 1 CiA 

LMUlUUiy4 


24194 


60378 


T X Kf\ 1 AA 1 Ct£. 

LMUlUUiyo 


24195 


60379 


T X>T/M AATAO 


ia 1 nc 

24iyo 


Cf\10f\ 

00380 


xJNaUlUvzxZ 


24197 


60381 


LMUlUUzlJ 


Oil i no 

24198 


60382 


LMUlUUzlo 


24199 


60383 


LMUIUUZZU 


24200 


CM OA 

60384 


T Xjfrtl AAO^I 


24201 


60385 


LMUIUUZJj 


24202 


60386 


T X Kf\ \ AAl 1 Q 


24203 


6038/ 


J_>JVLU1UUZ4j 


24204 


60388 


LMU1UUZDJ 


24205 


6030? 


t TVyfninno^4 


24200 




i^lvlW 1 U VIA J 7 


2420/ 


0u3y i 




24208 


60392 


LMO100275 


24209 


60393 


LMO100277 


24210 


60394 


LMO100280 


24211 


60395 


LMO100281 


24212 


60396 


LMO100282 



401 



PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




jo/iy 


79403 
/Znllj 


CTV4TT1 01 10S 




794f\zl 
/Z'rUH 


cTv>n ti 01 1 07 




/Z*HJJ 


C\yf¥ TI 01 11 0 






SMTTIOIl 14 

OIVIUIUI lit 




72407 


SMIT101118 


J OA At 


72408 


SMU101121 




72409 


SMU101127 




79410 


SMII101129 






SM1I101137 

L* 1TJL V/ lullJ f 


J0ZZ5 


/Z*rlZ 


OIVIU 1UUJO 


jDzzy 


7941 3 


QMTTinildft 


JOZjU 


79414 


1MTI101141 




7941 ^ 


ovn 11 01 1 41 

OlVlw 1V#1 1*TJ 


JOZJZ 


79416 


SMT 1101145 


JOZjj 




SMTT101147 


JOZj 4 *' 


79d1 R 


SMTI101151 


JDZJ3 


7941 Q 


SMTI101154 


^OZJO 


7949fl 


J5MII101164 


jOzj / 


79491 


C7V4T TI 01 1 66 

QlVJLU XI/ 1 IUU 


JOZJO 


79479 
/Z4ZZ 


Q"NyfTTini 16Q 


jozjy 


79493 


Q^jfTTIfll 170 


JOZ4U 


/Z*fZ*r 


Q\yfTTt01 177 


JOZ41 


7949 S; 


CXXTT101 178 
OIVXU 1U 1 X / o 


J0Z4Z 


79496 


OXyfT T1 01 1 80 


jOZ*tJ 


79497 


ovn TI 01 1 89 


JOZ4*f 




cTonnoi 1 84 

kJlViU XU 1 x o*t 


jOZ4j 




CTV/f|T101 186 
oiviu iui loy 


J0Z40 


79430. 


CX4TT10118R 

OIVIU 1U1 xoo 


JOZ4/ 


79431 


OIVIU 1U1 XOj 


JOZ4o 


79439 


CTV4I T1 01 1 Q4 


jOZ4y 


79433 


CAyTI 1101909 


jOzDU 


/Z*f J*f 


o\yfTT101903 


JOZDl 


7943^ 


CA/TIT10190S 


jOZjZ 


79436 


ox>nT101906 


JDZ^j 


79437 


c\4TT101908 

OIVX UXU1 *SAJO 


JOZD*f 


7943 R 


<?\yfTT101910 


3DZj3 


7943Q 


GTwTTT101916 

OIVXU 1U1A1U 


jozjo 


79440 


CX4TT101917 

OiVXUlv/X^X / 


JUZJ / 


79441 


SMTI101221 

UlVXw lvlibAi 1 


JUZJO 


79449 


SMI 1101222 


5Q 


79443 


SMTI101225 


q/59/:A 

JOZOU 


10 AAA 




30Z0 1 


7944 f 


SMI 1101229 


JOZOZ 


79446 


SMI 11 01 230 


jOZOj 


79447 

/Z*T*T / 


SMTI101232 


JOZO+ 


79448 

/Z*t*tO 


SMI 1101239 


■a<9« 


7944Q 

f A*T*t7 


SMIJ101241 




72450 


SMU101244 


36267 


72451 


SMU101245 


36268 


72452 


SMU101249 


36269 


72453 


SMU101251 


36270 


72454 


SMU101253 


36271 


72455 


SMU101264 


36272 


72456 


SMU101270 


36273 


72457 


SMU101272 



Printed from Mimosa 04/07/23 08:40:41 Page: 403 



WO 02/077183 



TYVT A 

UNA 


Protein 


Gene LocusID 




SeqID 




12151 


48335 


BFR100955 


12152 


48336 


BFR10096 


12153 


48337 


BFR100963 


12154 


48338 


BFR100985 


12155 


48339 


BFR101004 


12156 


48340 


BFR101022 


12157 


48341 


BER101036 


12158 


48342 


BFR101055 


12159 


48343 


BFR101067 


12160 


48344 


BFR10109 


12161 


48345 


BFR101094 


12162 


48346 


BFR101138 


12163 


48347 


BFR101143 


12164 


48348 


BFR101151 


12165 


48349 


BFR101152 


12166 


48350 


BFR101153 


12167 


48351 


BFR101155 


12168 


48352 


BFR101164 


12169 


48353 


BFR101178 


12170 


48354 


BFR101189 


12171 


48355 


BFR101210 


12172 


48356 


BFR101219 


12173 


48357 


BFR101222 


12174 


48358 


BFR101226 


12175 


48359 


BFR101228 


12176 


48360 


BFR101230 


12177 


48361 


BFR101235 


12178 


48362 


BFR10126 


12179 


48363 


BFR101263 


12180 


48364 


BFR101280 


12181 


48365 


BFR101294 


12182 


48366 


BFR101295 


12183 


48367 


BFR1 01296 


12184 


48368 


BER101304 


12185 


48369 


BFR101331 


12186 


48370 


BFR101333 


12187 


48371 


BFR101340 


12188 


48372 


BFR101347 


12189 


48373 


BFR101349 


12190 


48374 


BFR101369 


12191 


48375 


BFR101372 


12192 


48376 


BFR101373 


12193 


48377 


BFR101385 


12194 


48378 


BFR101390 


12195 


48379 


BFR101396 


12196 


48380 


BFR101415 


12197 


48381 


BFR101426 


12198 


48382 


BFR101432 


12199 


48383 


BFR10144 


12200 


48384 


BFR101444 


12201 


48385 


BFR101447 


12202 


48386 


BFR101484 


12203 


48387 


BFR101497 


12204 


48388 


BFR101499 


12205 


48389 


BFR10151 



TNXT A 

UNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




24213 


60397 


LMO100284 


24214 


60398 


LMO100287 


24215 


60399 


LMO100288 


24216 


60400 


LMO100290 


24217 


60401 


LMO100297 


24218 


60402 


LMO100303 


24219 


60403 


LMO100307 


24220 


60404 


LMO100319 


24221 


60405 


LMO100321 


24222 


60406 


LMO100322 


24223 


60407 


LMO100335 


24224 


60408 


LMO100340 


24225 


60409 


LMO100345 


24226 


60410 


LMO100346 


24227 


60411 


LMO100358 


24228 


60412 


LMO100364 


24229 


60413 


LMO100374 


24230 


60414 


LMO100377 


24231 


60415 


LMO100379 


24232 


60416 


LMO100385 


24233 


60417 


LMO100388 


24234 


60418 


LMO100391 


24235 


60419 


LMO100393 


24236 


60420 


LMO100394 


24237 


60421 


LMO100400 


24238 


60422 


■LMO100404 


24239 


60423 


LMO100406 


24240 


60424 


LMO100407 


24241 


60425 


LMO100411 


24242 


60426 


LMO100418 


24243 


60427 


LMO100421 


24244 


60428 


LMO100426 


24245 


60429 


LMO100427 


24246 


60430 


LMO100434 


24247 


60431 


LMO100435 


24248 


60432 


LMO100436 


24249 


60433 


LMO100437 


24250 


60434 


LMO100441 


24251 


60435 


LMO100442 


24252 


60436 


LMO100444 


24253 


60437 


LMO100466 


24254 


60438 


LMO100467 


24255 


60439 


LMO100476 


24256 


60440 


LMO100481 


24257 


60441 


LMO100488 


24258 


60442 


LMO100495 


24259 


60443 


LMO100506 


24260 


60444 


LMO100508 


24261 


60445 


LMO100513 


24262 


60446 


LMO100517 


24263 


60447 


LMO100523 


24264 


60448 


LMO100535 


24265 


60449 


LMO100536 


24266 


60450 


LMO100537 


24267 


60451 
402 


LMO100543 



PCT/US02/09107 



TYXT A 

DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




36274 


72458 


SMU101274 


36275 


72459 


SMU101279 


36276 


72460 


SMU101280 


36277 


72461 


SMU101281 


36278 


72462 


SMU101282 


36279 


72463 


SMU101283 


36280 


72464 


SMU101286 


36281 


72465 


SMU101295 


36282 


72466 


SMU101297 


36283 


72467 


SMU101300 


36284 


72468 


SMU101303 


36285 


72469 


SMU101306 


36286 


72470 


SMU101308 


36287 


72471 


SMU101311 


36288 


72472 


SMU101313 


36289 


72473 


SMU101315 


36290 


72474 


SMU101316 


36291 


72475 


SMU101317 


36292 


72476 


SMU101318 


36293 


72477 


SMU101323 


36294 


72478 


SMU101327 


36295 


72479 


SMU101329 


36296 


72480 


SMU101331 


36297 


72481 


SMU101332 


36298 


72482 


SMU101334 


36299 


72483 


SMU101335 


36300 


72484 


SMU101344 


36301 


72485 


SMU101349 


36302 


72486 


SMU101352 


36303 


72487 


SMU101354 


36304 


72488 


SMU101355 


36305 


72489 


SMU101356 


36306 


72490 


SMU101360 


36307 


72491 


SMU101369 


36308 


72492 


SMU101370 


36309 


72493 


SMU101371 


36310 


72494 


SMU101376 


36311 


72495 


SMU101378 


36312 


72496 


SMU101383 


36313 


72497 


SMU101384 


36314 


72498 


SMU101386 


36315 


72499 


SMU101388 


36316 


72500 


SMU101390 


36317 


72501 


SMU101391 


36318 


72502 


SMU101401 


36319 


72503 


SMU101402 


36320 


72504 


SMU101407 


36321 


72505 


SMU101408 


36322 


72506 


SMU101412 


36323 


72507 


SMU101414 


36324 


72508 


SMU101420 


36325 


72509 


SMU101421 


36326 


72510 


SMU101427 


36327 


72511 


SMU101435 


36328 


72512 


SMU101437 



Printed from Mimosa 04/07/23 08:40:42 Page: 



404 



WO 02/077183 
DNA Protein 
SeqID SeqID 




DNA 
SeqID 


Protein 
SeqID 


Gene LocusID 


DNA 
SeqID 


PCT/US02/09107 
Protein Gene LocusID 
SeqID 


12206 


48390 


BFR101518 


24268 


60452 


LMO100551 


36329 


72513 


SMU101439 


12207 


48391 


BFR10152 


24269 


60453 


LMO100556 


36330 


72514 


SMU101446 


12208 


48392 


BFR101549 


24270 


60454 


LMO 100570 


36331 


72515 


SMU101447 


12209 


48393 


BFR101559 


24271 


60455 


LMO 100571 


36332 


72516 


SMU101449 


12210 


48394 


BFR10157 


24272 


60456 


LMO100572 


36333 


72517 


SMU101450 


12211 


48395 


BFR101582 


24273 


60457 


LMO100576 


36334 


72518 


SMU101451 


12212 


48396 


BFR10160 


24274 


60458 


LMO100578 


36335 


72519 


SMU1 01453 


12213 


48397 


BFR101607 


24275 


60459 


LMO100582 


36336 


72520 


SMU1 01454 


12214 


48398 


BFR101650 


24276 


60460 


LMO100583 


36337 


72521 


SMU10i455 


12215 


48399 


BFR101675 


24277 


60461 


LMO100585 


36338 


72522 


SMU101464 


12216 


48400 


BFR10168 


24278 


60462 


LMO100586 


36339 


72523 


SMU101465 


12217 


48401 


BFR101716 


24279 


60463 


LMO100590 


36340 


72524 


SMU101466 


12218 


48402 


BFR101725 


24280 


60464 


LMO100594 


36341 


72525 


SMU101467 


12219 


48403 


BFR101730 


24281 


60465 


LMOl 00596 


36342 


72526 


SMU101468 


12220 


48404 


BFR101740 


24282 


60466 


LMO100597 


36343 


72527 


SMU101471 


12221 


48405 


BFR101753 


24283 


60467 


LMO100599 


36344 


72528 


SMU101474 


12222 


48406 


BFR101754 


24284 


60468 


LMO100602 


36345 


72529 


SMU101475 


12223 


48407 


BFR101755 


24285 


60469 


LMO100605 


36346 


72530 


SMU101478 


12224 


48408 


BFR10176 


24286 


60470 


LMO100609 


36347 


72531 


SMU101479 


12225 


48409 


BFR101776 


24287 


60471 


LMO100611 


36348 


72532 


SMU101480 


12226 


48410 


BFR101778 


24288 


60472 


LMO100614 


36349 


72533 


SMU101483 


12227 


48411 


BFR101794 


24289 


60473 


LMO100615 


36350 


72534 


SMU101487 


12228 


48412 


BFR101806 


24290 


60474 


LMO100624 


36351 


72535 


SMU101490 


12229 


48413 


BFR10181 


24291 


60475 


LMO100625 


36352 


72536 


SMU101492 


12230 


48414 


BFR10185 


24292 


60476 


LMO100629 


36353 


72537 


SMU101495 


12231 


48415 


BER10188 


24293 


60477 


LMO100631 


36354 


72538 


SMU101498 


12232 


48416 


BFR10189 


24294 


60478 


LMO100639 


36355 


72539 


SMU101500 


12233 


48417 


BFR101898 


24295 


60479 


LMO100640 


36356 


72540 


SMU101505 


12234 


48418 


BFR101900 


24296 


60480 


LMO100643 


36357 


72541 


SMU101506 


12235 


48419 


BFR101904 


24297 


60481 


LMO100648 


36358 


72542 


SMU101509 


12236 


48420 


BFR101983 


24298 


60482 


LMO100649 


36359 


72543 


SMU101513 


12237 


48421 


BFR10199 


24299 


60483 


LMO100657 


36360 


72544 


SMU101518 


12238 


48422 


BFR102018 


24300 


60484 


LMO100662 


36361 


72545 


SMU101520 


12239 


48423 


BFR1 02042 


24301 


60485 


LMO100666 


36362 


72546 


SMU101534 


12240 


48424 


BFR102053 


24302 


60486 


LMO100669 


36363 


72547 


SMU101535 


12241 


48425 


BFR10209 


24303 


60487 


LMO100672 


36364 


72548 


SMU101536 


12242 


48426 


BFR1 02096 


24304 


60488 


LMO100679 


36365 


72549 


SMU101538 


12243 


48427 


BFR1 02099 


24305 


60489 


LMO100680 


36366 


72550 


SMU101539 


12244 


48428 


BFR102108 


24306 


60490 


LMO100689 


36367 


72551 


SMU101540 


12245 


48429 


BFR102113 


24307 


60491 


LMO100693 


36368 


72552 


SMU101545 


12246 


48430 


BFR1 02131 


24308 


60492 


LMO100694 


36369 


72553 


SMU101546 


12247 


48431 


BFR102132 


24309 


60493 


LMO100695 


36370 


72554 


SMU101548 


12248 


48432 


BFR102134 


24310 


60494 


LMO100703 


36371 


72555 


SMU101550 


12249 


48433 


BFR102146 


24311 


60495 


LMO100716 


36372 


72556 


SMU101553 


12250 


48434 


BFR102176 


24312 


60496 


LMO100718 


36373 


72557 


SMU101554 


12251 


48435 


BFR1 02180 


24313 


60497 


LMO100724 


36374 


72558 


SMU101565 


12252 


48436 


BFR10219 


24314 


60498 


LMO100726 


36375 


72559 


SMU101571 


12253 


48437 


BFR102190 


24315 


60499 


LMO100731 


36376 


72560 


SMU101576 


12254 


48438 


BFR102200 


24316 


60500 


LMO100732 


36377 


72561 


SMU101599 


12255 


48439 


BFR102217 


24317 


60501 


LMO100736 


36378 


72562 


SMU101640 


12256 


48440 


BFR1 02219 


24318 


60502 


LMO100742 


36379 


72563 


SMU101645 


12257 


48441 


BFR102222 


24319 


60503 


LMO100743 


36380 


72564 


SMU101666 


12258 


48442 


BFR102226 


24320 


60504 


LMO100749 


36381 


72565 


SMU101683 


12259 


48443 


BFR102236 


24321 


60505 


LMO100756 


36382 


72566 


SMU101698 


12260 


48444 


BFR102256 


24322 


60506 


LMO100759 


36383 


72567 


SMU101700 



403 



Printed from Mimosa 04/07/23 08:40:43 Page: 405 



WO 02/077183 PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


DNA 


Protein 


Gene LocusID 


SeqED 


SeqID 




SeqID 


SeqID 




SeqID 


SeqED 




12261 


48445 


BFR102268 


24323 


O0507 


t mmi aa7<a 
JJVLO 100/00 




IjLJ\JO 


SMI 1101 707 


12262 


48446 


BFR102271 


24324 


OlDUo 


T Ajff\1 AA7£< 


jOjOj 




SMII1 01717 


12263 


48447 


BFR1 02275 


24.3 ZD 




T X4ni 00777 


jdjou 


72570 


SMU101724 


12264 


48448 


BFR102278 


24320 


CUD 11) 


LlVLvJ 1 UVJ / 10 




79S71 


SMII101759 


12265 


48449 


BFR1 02281 


24327 


wall 


T \XfW (V\T7A 
l_MvJ 1 UU / /4 




iZj / ^ 


SMTIini770 


12266 


48450 


BFR1 02319 


24328 


60512 


T A>fY"\1 AA77£ 


303oy 




SMI Tl 01 779 


12267 


48451 


BFR10235 


24329 


60513 


LMU100/ /o 


jojyo 


I Lj t*r 


OlVlW WlOlU 


12268 


48452 


BFR102378 


24330 


60514 


LMU100/yi 


3oiyi 


10 ^7 ^ 
/2j / J 


QTwlTTiniR17 

olVXU lUiol^ 


12269 


48453 


BFR102381 


24331 


60515 


LMO 100 /V4 


303 yz 


77 ^7A 
/2j /O 


CMTT1 AIR^S 


12270 


48454 


BER102385 


24332 


60516 


LMOioo/yo 




/2j / / 


OX/fTTl 015W7 
OJ.V1U lUlot / 


12271 


48455 


BFR1 02397 


24333 


60517 


lmoioo /y / 


303 y4 


7717R 
/23/o 


QXjfTTI A1 0^1 


12272 


48456 


BFR1 02402 


24334 


60518 


LMOIOO /ye 


303yD 


77^70 


ox/fT n ni RfiR 

OIVIU IUIOUO 


12273 


48457 


BFR10242 


24335 


/Arm 

60519 


LMOlOOoUl 


30jyo 


77<R0 
/ZjoU 


OIVIVJ iUiOOJ 


12274 


48458 


BFR1 02425 


24336 


60520 


LMO 10080/ 


30 jy/ 


77^21 
/2Dol 


QTVATT101 RRO 

OlVXU lvi007 


12275 


48459 


BFR102459 


24337 


60521 


T » Jtf\t AAOAA 

LMOl 00809 


363yo 


/23o2 


C7VyfTT1/11Ql7 
OiVXL'lUl7l2 


12276 


48460 


BFR102465 


24338 


60522 


T Ik ■C/^vl AA01 >l 

LMO100814 


303yy 


/2joJ 


CjkyfT Tl Al A/in 


12277 


48461 


BFR102473 


24339 


60523 


T * <f/~\ 1 AAO 1 ^ 

LMO100816 


1£/tAA 

36400 


/23H4 


CA4TT1 A1QAO 
OiVLU l\Jl\7 t \y 


12278 


48462 


BFR1 02480 


24340 


60524 


LMOl 00827 


36401 


/23oD 


CA<fT Tl AlO^l 


12279 


48463 


BFR102496 


24341 


60525 


T X AAOOA 

LMO100830 


AO 

3640Z 


•70 Co/: 
/2joO 


CTVyfTTI AIO*;^ 


12280 


48464 


BFR102501 


24342 


60526 


¥ Tk Xf~\ 1 AA04 C 

LMO100835 


36403 


/2jo / 


olvlU IvifJ J 


12281 


48465 


BFR1 02521 


24343 


60527 


T X i!Y"\1 AAOT7 

LMOl 00837 


30404 


/2joo 




12282 


48466 


BFR10255 


24344 


60528 


T Tk*/~k1 AAOIA 

LMOl 008 jy 


1£<IAC 

30403 


•70 COO 




12283 


48467 


BER102551 


24345 


60529 


T TUT/"*! M\QA 1 

LMOl 00841 


30400 


77*; on 
/2?yu 


OA/Tf Tl A1 QRff 
D1V1\J 1UI700 


12284 


48468 


BFR102552 


24346 


60530 


T Tk if /"\ 1 AAOvl yl 

LMO 100844 


1£>!AT 

3640/ 


/2->yi 


Q\/TT Tl Al QQQ 


12285 


48469 


BFR102568 


24347 


60531 


T 'lk i AAO vl O 

LMO100848 


1£A AO 

36408 


T1COO 

/2?y2 


OiViU 1U2UUJ 


12286 


48470 


BFR102578 


24348 


60532 


T ■» X*"Vl AAA d 

LMO100853 


36409 


/2>y3 


GAilTTI A7A1 ^ 
OMU1U201D . 


12287 


48471 


BFR1 02598 


24349 


60533 


LMO100858 


36410 


72594 


oMU 102024 


12288 


48472 


BER10261 


24350 


60534 


LMO100864 


36411 


725y5 


oMU 102025 


12289 


48473 


BFR102616 


24351 


60535 


LMO100865 


36412 


72596 


6MU10204D 


12290 


48474 


BFR102620 


24352 


60536 


LMO100871 


36413 


cm 
723y / 


oMU io20oy 


12291 


48475 


BFR102635 


24353 


60537 


LMOl 00872 


36414 


T1CQO 


OAAT T1 A7A7A 
olvlU lU2U/*f 


12292 


48476 


BFR102640 


24354 


60538 


LMO 100873 


3641*) 


70 COO 

/2Dyy 




12293 


48477 


BFR102649 


24355 


60539 


LMO 100876 


36410 


/2000 


OiViU 1 \}x.4U7J 


12294 


48478 


BFR10266 


24356 


60540 


LMOl 008 /8 


3041 / 


/2DU1 


OlVHJ 1U2J'tx. 


12295 


48479 


BFR1 02668 


24357 


60541 


T Tk iXf\ 1 AAO C3 

LMO100oo3 


30418 


77/107 
/20U2 


GlvfTTI 07404. 

OlVLVJ IuaHItt 


12296 


48480 


BFR102681 


24358 


60542 


LMO 100884 


304 iy 


/20UJ 




12297 


48481 


BFR1 02682 


24359 


60543 


LMO1008yi 


j 0420 


77 


GTvTT T1 07 ^4R 


12298 


48482 


BFR1 02685 


24360 


60544 


T Tk Jtf\ 1 AAA A A 

LMOiooyoo 


30421 


77A/K 
/20OD 


OiViU iUZOvO 


12299 


48483 


BFR102691 


24361 


60545 


T X X/~\ 1 AAAA^ 

LMO100907 


36422 


/2000 


oMU 102/30 


12300 


48484 


BFR102710 


24362 


60546 


T Ik Jf/~\~t AAA1 1 

LMO100913 


36423 


/200/ 


OJVLU 1U20UU 


12301 


48485 


BFR1 02711 


24363 


60547 


T TV JTrtl AAA1 A 

LMO100919 


36424 


77/IAO 
/200o 


QTk/fT T1 A7R14. 


12302 


48486 


BFR10273 


24364 


60548 


LMUlUU92i 


3642D 


7o <no 


otoTT Tl 07RS^ 


12303 


48487 


BFR102730 


24365 


60549 


T H Jtr\ 1 A AAO C 

LMU100925 


30420 


/201U 




12304 


48488 


BFR10274 


24366 


60550 


T Tl A~r\1 AAAKC 

LMUlUUSzo 


3042/ 


77A1 1 


GMT 11 0707 


12305 


48489 


BFR102747 


24367 


60551 


LMO100934 


3042o 


/2012 


GMT Tl 0104£ 


12306 


48490 


BFR102748 


24368 


60552 


l^MUlUOyj/ 


3042y 


77A1 7 


GAyfT Tl O^OOR 


12307 


48491 


BFR1 02757 


24369 


60553 


T TijTrtl AAAilA 

LMO100940 


36430 


/2014 


C^JTTin^lRQ 
OlVXU IUj 167 


12308 


48492 


BFR102762 


24370 


60554 


T X Xr*\ 1 AAAf A 

LMO 100950 


30431 


/261D 


CP A 1 AAAAR 


12309 


48493 


BER1 02771 


24371 


60555 


T T\Jff/"\1 AAAC* 

LMO 100952 


36432 


/2010 


GP A 10001 1 
OX^rVXUV/vX 1 


12310 


48494 


BrKluz/yo 


iAili 


OU330 








SPA100012 


12311 


48495 


BFR1 02798 


24373 


60557 


LMO100968 


36434 


72618 


SPA100028 


12312 


48496 


BFR10280 


24374 


60558 


LMO100978 


36435 


72619 


SPA100030 


12313 


48497 


BFR102809 


24375 


60559 


LMO100987 


36436 


72620 


SPA100031 


12314 


48498 


BFR102810 


24376 


60560 


LMO100988 


36437 


72621 


SPA100033 


12315 


48499 


BFR102815 


24377 


60561 


LMO100989 


36438 


72622 


SPA100038 



404 



Printed from Mimosa 04/07/23 08:40:44 Page: 406 



WO 1)2/077183 




DNA 


Protein 


VJCI1C i^UUUbUL' 


SeqID 


SeqID 




12316 


48500 


BFR102843 


12317 


48501 


BFR1 02850 


12318 


48502 


BFR102852 


12319 


48503 


BFR102864 


12320 


48504 


BFR102868 


12321 


48505 


BFR102889 


12322 


48506 


BFR10291 


12323 


48507 


BFR102922 


12324 


48508 


BFR102926 


12325 


48509 


BFR102934 


12326 


48510 


BER102942 


12327 


48511 


BFR102947 


12328 


48512 


BFR10298 


12329 


48513 


BFR102986 


12330 


48514 


BFR102987 


12331 


48515 


BER102991 


12332 


48516 


BFR102996 


12333 


48517 


BFR1O3O03 


12334 


48518 


BFR1O3005 


12335 


48519 


BFR103042 


12336 


48520 


BFR1O3O60 


12337 


48521 


BFR103062 


12338 


48522 


BFR103068 


12339 


48523 


BFR103076 


12340 


48524 


BFR103079 


12341 


48525 


BFR1O3103 


12342 


48526 


BFR103117 


12343 


48527 


BFR103128 


12344 


48528 


BFR103141 


12345 


48529 


BFR103149 


12346 


48530 


BFR103178 


12347 


48531 


BFR10318 


12348 


48532 


BFR103235 


12349 


48533 


BFR103242 


12350 


48534 


BFR103243 


12351 


48535 


BFR1 03244 


12352 


48536 


BFR103264 


12353 


48537 


BFR1 03324 


12354 


48538 


BFR103350 


12355 


48539 


BFR103387 


12356 


48540 


BFR103418 


12357 


48541 


BFR103444 


12358 


48542 


BFR103498 


12359 


48543 


BFR103500 


12360 


48544 


BFR 103502 


12361 


48545 


BFK103505 


12362 


48546 


BFR103517 


12363 


48547 


BFR10353 


12364 


48548 


BER103543 


12365 


48549 


BFR103557 


12366 


48550 


BFR103599 


12367 


48551 


BFR103658 


12368 


48552 


BFR103669 


12369 


48553 


BFR103680 


12370 


48554 


BFR103686 



DNA 


Protein 


Gene LocusID 


SeqED 


SeqID 




24378 


60562 


LMO100999 


24379 


60563 


LMO101001 


24380 


60564 


LMO101005 


24381 


60565 


LMO101007 


24382 


60566 


LMO101008 


24383 


60567 


LMO101012 


24384 


60568 


LMO101013 


24385 


60569 


LMO101015 


24386 


60570 


LMO101018 


24387 


60571 


LMO101019 


24388 


60572 


LMO101021 


24389 


60573 


LMO101023 


24390 


60574 


LMO101037 


24391 


60575 


LMO101045 


24392 


60576 


LMO101047 


24393 


60577 


LMO101049 


24394 


60578 


LMO101052 


24395 


60579 


LMO101056 


24396 


60580 


LMO101064 


24397 


60581 


LMO101074 


24398 


60582 


LMO101081 


24399 


60583 


LMO101092 


24400 


60584 


LMO10U02 


24401 


60585 


LMO101105 


24402 


60586 


LMO101111 


24403 


60587 


LMO101112 


24404 


60588 


LMO101113 


24405 


60589 


LMO101114 


24406 


60590 


LMO101117 


24407 


60591 


LMO101118 


24408 


60592 


LMO101120 


24409 


60593 


LMO101121 


24410 


60594 


LMO101122 


24411 


60595 


LMO101128 


24412 


60596 


LMO101135 


24413 


60597 


LMO101140 


24414 


60598 


LMO101142 


24415 


60599 


LMO101147 


24416 


60600 


LMO101148 


24417 


60601 


LMO101153 


24418 


60602 


LMO101154 


24419 


60603 


LMO101164 


24420 


60604 


LMO101165 


24421 


60605 


LMO101172 


24422 


60606 


LMO101175 


24423 


60607 


LMO101177 


24424 


60608 


LMO10U79 


24425 


60609 


LMO101181 


24426 


60610 


LMO101189 




QUO 11 


r lwrnmi ion 

iuiVlLFlUl Ly\J 


24428 


60612 


LMO101197 


24429 


60613 


LMO101198 


24430 


60614 


LMO101202 


24431 


60615 


LMO101203 


24432 


60616 


LMO101206 




405 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




36439 


72623 


SPA1 00039 


36440 


72624 


SPA100043 


36441 


72625 


SPA100052 


36442 


72626 


SPA100057 


36443 


72627 


SPA100063 


36444 


72628 


SPA100073 


36445 


72629 


SPA100115 


36446 


72630 


SPA100121 


36447 


72631 


SPA100127 


36448 


72632 


SPA100132 


36449 


72633 


SPA100137 


36450 


72634 


SPA100138 


36451 


72635 


SPA100142 


36452 


72636 


SPA100149 


36453 


72637 


SPA100154 


36454 


72638 


SPA100160 


36455 


72639 


SPA100167 


36456 


72640 


SPA100176 


36457 


72641 


SPA100177 


36458 


72642 


SPA100178 


36459 


72643 


SPA100194 


36460 


72644 


SPA100195 


36461 


72645 


SPA100196 


36462 


72646 


SPA100202 


36463 


72647 


SPA100206 


36464 


72648 


SPA100209 


36465 


72649 


SPA100213 


36466 


72650 


SPA100218 


36467 


72651 


SPA100221 


36468 


72652 


SPA100230 


36469 


72653 


SPA100233 


36470 


72654 


SPA100234 


36471 


72655 


SPA100238 


36472 


72656 


SPA100245 


36473 


72657 


SPA100247 


36474 


72658 


SPA1 00263 


36475 


72659 


SPA100267 


36476 


72660 


SPA100271 


36477 


72661 


SPA100272 


36478 


72662 


SPA100275 


36479 


72663 


SPA1 00283 


36480 


72664 


SPA100290 


36481 


72665 


SPA100292 


36482 


72666 


SPA1 00308 


36483 


72667 


SPA100310 


36484 


72668 


a 4 AAA 4 m 

SPA100311 


36485 


72669 


SPA100314 


36486 


72670 


SPA100318 


36487 


72671 


SPA100328 


36488 


72672 


SPA100332 


36489 


72673 


SPA100333 


36490 


72674 


SPA100334 


36491 


72675 


SPA100336 


36492 


72676 


SPA100351 


36493 


72677 


SPA100352 



Printed from Mimosa 04/07/23 08:40:46 Page: 407 



WO 02/077183 



DNA 


Protein 


Gene LocusED 


SeqID 


SeqID 




12371 


48555 


BFR103701 


12372 


48556 


BFR103702 


12373 


48557 


BFR10371 


12374 


48558 


BER1 03716 


12375 


48559 


BFR103731 


12376 


48560 


BFR103746 


12377 


48561 


BFR10375 


12378 


48562 


BFR103759 


12379 


48563 


BFR103764 


12380 


48564 


BFR103776 


12381 


48565 


BER103785 


12382 


48566 


BFR10379 


12383 


48567 


BER103796 


12384 


48568 


BFR10381 


12385 


48569 


BFR103841 


12386 


48570 


BFR103847 


12387 


48571 


BFR103869 


12388 


48572 


BFR10388 


12389 


48573 


BFR103881 


12390 


48574 


BFR103945 


12391 


48575 


BFR1 03954 


12392 


48576 


BFR103964 


12393 


48577 


BFR10398 


12394 


48578 


BFR103995 


12395 


48579 


BFR104010 


12396 


48580 


BFR1 04064 


12397 


48581 


BFR10407 


12398 


48582 


BFR104094 


12399 


48583 


BFR104105 


12400 


48584 


BFR104147 


12401 


48585 


BFR104161 


12402 


48586 


BFR104169 


12403 


48587 


BFR104184 


12404 


48588 


BFR104186 


12405 


48589 


BFR104188 


12406 


48590 


BFR104190 


12407 


48591 


BFR104201 


12408 


48592 


BFR1 04209 


12409 


48593 


BFR10421 


12410 


48594 


BFR104214 


12411 


48595 


BFR10422 


12412 


48596 


BFR10423 


12413 


48597 


BFR10424 


12414 


48598 


BFR10425 


12415 


48599 


BFR104257 


12416 


48600 


BFR10426 


12417 


48601 


BFR104285 


12418 


48602 


BFR104288 


12419 


48603 


BFR104306 


12420 


48604 


BFR104321 


12421 


48605 


BFR104322 


12422 


48606 


BFR104340 


12423 


48607 


BFR104350 


12424 


48608 


BFR10436 


12425 


48609 


BFR104366 



DNA 


Protein 


Gene LocusED 


SeqID 


SeqID 




24433 


60617 


LMO101207 


24434 


60618 


LMO101211 


24435 


60619 


IMO101215 


24436 


60620 


IMO101222 


24437 


60621 


IMO101229 


24438 


60622 


LMO101232 


24439 


60623 


LMO101233 


24440 


60624 


LMO101235 


24441 


60625 


LMO101238 


24442 


60626 


LMO101246 


24443 


60627 


LMO101248 


24444 


60628 


LMO101249 


24445 


60629 


LMO101257 


24446 


60630 


LMO101258 


24447 


60631 


LMO101259 


24448 


60632 


1MO101273 


24449 


60633 


LMO101276 


24450 


60634 


LMO101281 


24451 


60635 


LMO101290 


24452 


60636 


LMO101296 


24453 


60637 


LMO101299 


24454 


60638 


LMO101307 


24455 


60639 


LMO101308 


24456 


60640 


LMO101310 


24457 


60641 


LMO101312 


24458 


60642 


LMO101318 


24459 


60643 


LMO101320 


24460 


60644 


LMO101321 


24461 


60645 


LMO101322 


24462 


60646 


LMO101325 


24463 


60647 


LMO101330 


24464 


60648 


LMO101334 


24465 


60649 


LMO 101340 


24466 


60650 


IMO101342 


24467 


60651 


LMO101343 


24468 


60652 


LMO101346 


24469 


60653 


1MO101348 


24470 


60654 


LMO101349 


24471 


60655 


LMO101358 


24472 


60656 


LMO101364 


24473 


60657 


LMO101366 


24474 


60658 


LMO101367 


24475 


60659 


LMO101368 


24476 


60660 


LMO101370 


24477 


60661 


LMO101374 


24478 


60662 


LMO101375 


24479 


60663 


LMO101377 


24480 


60664 


LMO101378 


24481 


60665 


LMO101394 


24482 


60666 


LMO101395 


24483 


60667 


LMO101402 


24484 


60668 


LMO101408 


24485 


60669 


LMO101411 


24486 


60670 


LMO101414 


24487 


60671 


LMO101419 



406 



PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




36494 


72678 


SPA100353 


36495 


72679 


SPA100368 


36496 


72680 


SPA100376 


36497 


72681 


SPA100379 


36498 


72682 


SPA100383 


36499 


72683 


SPA100386 


36500 


72684 


SPA100405 


36501 


72685 


SPA100408 


36502 


72686 


SPA100411 


36503 


72687 


SPA100412 


36504 


72688 


SPA100416 


36505 


72689 


SPA100422 


36506 


72690 


SPA100423 


36507 


72691 


SPA100425 


36508 


72692 


SPA100430 


36509 


72693 


SPA100434 


36510 


72694 


SPA100439 


36511 


72695 


SPA100447 


36512 


72696 


SPA100448 


36513 


72697 


SPA100450 


36514 


72698 


SPA100451 


36515 


72699 


SPA100458 


36516 


72700 


SPA100460 


36517 


72701 


SPA100461 


36518 


72702 


SPA100463 


36519 


72703 


SPA100470 


36520 


72704 


SPA100472 


36521 


72705 


SPA100481 


36522 


72706 


SPA100483 


36523 


72707 


SPA100488 


36524 


72708 


SPA100492 


36525 


72709 


SPA100494 


36526 


72710 


SPA100495 


36527 


72711 


SPA100496 


36528 


72712 


SPA100500 


36529 


72713 


SPA100508 


36530 


72714 


SPA100512 


36531 


72715 


SPA100514 


36532 


72716 


SPA100515 


36533 


72717 


SPA100516 


36534 


72718 


SPA100521 


36535 


72719 


SPA100524 


36536 


72720 


SPA100526 


36537 


72721 


SPA100545 


36538 


72722 


SPA100549 


36539 


72723 


SPA100551 


36540 


72724 


SPA100555 


36541 


72725 


SPA100561 


36542 


72726 


SPA100585 


36543 


72727 


SPA100586 


36544 


72728 


SPA1 00594 


36545 


72729 


SPA100601 


36546 


72730 


SPA100602 


36547 


72731 


SPA100606 


36548 


72732 


SPA100607 



Printed from Mimosa 04/07/23 08:40:47 Page: 408 



WO 02/077183 






Protein 


CienE Locus iU 


SeqID 


SeqID 




12426 


48610 


BFR104367 


12427 


48611 


BFR10437 


12428 


48612 


BFR104377 


12429 


48613 


BFR104387 


12430 


48614 


BFR104408 


12431 


48615 


BFR104413 


12432 


48616 


BFR10442 


12433 


48617 


BFR1 04421 


12434 


48618 


BFR104422 


12435 


48619 


BFR1 04427 


12436 


48620 


BER104438 


12437 


48621 


BFR104439 


12438 


48622 


BFR1 04483 


12439 


48623 


BFR104492 


12440 


48624 


BFR104500 


12441 


48625 


BFR10451 


12442 


48626 


BFR104541 


12443 


48627 


BFR104545 


12444 


48628 


BFR104549 


12445 


48629 


BFR10455 


12446 


48630 


BFR104554 


12447 


48631 


BFR1 04593 


12448 


48632 


BFR104611 


12449 


48633 


BFR104616 


12450 


48634 


BER10464 


12451 


48635 


BFR104644 


12452 


48636 


BFR10466 


12453 


48637 


BFR1 04660 


12454 


48638 


BFR1 04661 


12455 


48639 


BFR10467 


12456 


48640 


BFR10471 


12457 


48641 


BFR1 04711 


12458 


48642 


BFR104724 


12459 


48643 


BFR1 04729 


12460 


48644 


BFR104751 


12461 


48645 


BFR1 04769 


12462 


48646 


BFR104777 


12463 


48647 


BFR104778 


12464 


48648 


BFR10478 


12465 


48649 


BFR104786 


12466 


48650 


BFR1 04790 


12467 


48651 


BFR104792 


12468 


48652 


BFR104796 


12469 


48653 


BFR104817 


12470 


48654 


BFR104845 


12471 


48655 


BFR104846 


12472 


48656 


BFR104849 


12473 


48657 


BFR104855 


12474 


48658 


BFR104874 


12475 


48659 


BFR104875 


12476 


48660 


BFR1 04894 


12477 


48661 


BFR104902 


12478 


48662 


BFR10491 


12479 


48663 


BFR104914 


12480 


48664 


BFR104919 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




24488 


60672 


LMO101423 


24489 


60673 


LMO101432 


24490 


60674 


LMO101436 


24491 


60675 


LMO101438 


24492 


60676 


LMO101439 


24493 


60677 


LMO101440 


24494 


60678 


LMO101445 


24495 


60679 


LMO101448 


24496 


60680 


LMO101449 


24497 


60681 


LMO101451 


24498 


60682 


LMO101454 


24499 


60683 


LMO101459 


24500 


60684 


LMO 101460 


24501 


60685 


LMO101465 


24502 


60686 


LMO101467 


24503 


60687 


LMO101469 


24504 


60688 


LMO101474 


24505 


60689 


LMO101479 


24506 


60690 


LMO101489 


24507 


60691 


LMO101490 


24508 


60692 


LMO 101499 


24509 


60693 


LMO101503 


24510 


60694 


LMO101504 


24511 


60695 


LMO101510 


24512 


60696 


LMO101512 


24513 


60697 


LMO101514 


24514 


60698 


LMO101517 


24515 


60699 


LMO101523 


24516 


60700 


LMO101524 


24517 


60701 


LMO101532 


24518 


60702 


LMO101540 


24519 


60703 


LMO101542 


24520 


60704 


LMO101544 


24521 


60705 


LMO101547 


24522 


60706 


LMO101551 


24523 


60707 


LMO101556 


24524 


60708 


LMO101561 


24525 


60709 


LMO101566 


24526 


60710 


LMO101576 


24527 


60711 


LMO101581 


24528 


60712 


LMO101585 


24529 


60713 


LMO101587 


24530 


60714 


LMO101588 


24531 


60715 


LMO101591 


24532 


60716 


LMO101597 


24533 


60717 


LMO101598 


24534 


60718 


LMO101599 


24535 


60719 


LMO101604 


24536 


60720 


LMO101606 


24537 


60721 


LMO101610 


24538 


60722 


LMO101615 


24539 


60723 


LMO101624 


24540 


60724 


LMO101629 


24541 


60725 


LMO101635 


24542 


60726 


LMO101639 



407 



PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




36549 


72733 


orAlUUuUlS 


36550 


72734 


SrAl 00613 


36551 


72735 


Oil A 1 AA£l £. 


36552 


72736 


On A 1 Aft<£1 *7 

orAlUUol / 


36553 


72737 


OH A 1 AA£ 1 Ci 


36554 


72738 


On A 1 AA£in 


36555 


72739 


en a i f\r\crt 1 


36556 


mill r\ 

12140 


CD A 1 A A£l O 

orAlUUOZo 


36557 


72741 


orAlUUo2y 


36558 


72742 


CD A 1 t\t\£L*lf\ 

orAlUUOjU 


36559 


72743 


SPA1 00636 


36560 


72744 


SPAl 00641 


36561 


72745 


cm A 1 i\i\£C A 

SPAl 00654 


36562 


72746 


On A 1 t\f\£CC 

SPA100655 


36563 


72747 


•TIT* A 1 AA-ft 1 / 

SPA100656 


36564 


72748 


SPAl 00657 


36565 


72749 


•PIT* A *t r\r\/*s~f\ 

SPAl 00660 


36566 


72750 


SPAl 00667 


36567 


72751 


SPA100673 


36568 


72752 


Oil A t ZtAaCOiC 

vjrAluOOBO 


36569 


72753 


SPA100687 


36570 


72754 


Oil A 1 AATArt 


36571 


72755 


SPA100702 


36572 


72756 


nit a i nnTAo 

SPAl 00708 


36573 


72757 


SPAl 00711 


36574 


72758 


SPA100713 


36575 


72759 


SPA100716 


36576 


72760 


SPA100719 


36577 


72761 


SPA100720 


36578 


72762 


SPAl 00728 


36579 


72763 


SPA100729 


36580 


72764 


(in A 1 f\f\T> A 

SPA100734 


36581 


72765 


SPA100735 


36582 


72766 


OT)A IflftTM 

SPA100737 


36583 


72767 


OT1 A 1 AAT)A 

SPA100739 


36584 


72768 


SPA100744 


36585 


72769 


On A 1 AA^il o 

SPA100748 


36586 


72770 


SPA100750 


36587 


72771 


on A 1 A/V7C 1 

SPA1U0751 


36588 


72772 


on A 1 AA7C A 

orAlUU7D4 


36589 


72773 


OD A 1 t\f\1£L 1 

orAlUU/Ol 


36590 


72774 


On A 1 AATiCC 

orAlUU70D 


36591 


11T7C 

72775 


OD A 1 AA"7£Q 

orAlUU/Oo 


36592 


72776 


On A 1 AAUCA 

orAIUU /OV 


36593 


72777 


On A 1 AAT7"3 

orAIUU// 3 


36594 


T1T70 

72778 


On A 1 AA*7*7C 

orAlUU//j 


36595 


72779 


On A 1 AA*70*7 

orAIUU /o/ 


36596 


72780 


On A 1 ArtTQA 


36597 


11 /SI 




30538 




op a 1 nn*70A 
orAl w /yo 


36599 


72783 


SPA100809 


36600 


72784 


SPA100812 


36601 


72785 


SPA100813 


36602 


72786 


SPA100816 


36603 


72787 


SPA100818 



Printed from Mimosa 04/07/23 08:40:48 Page: 409 



WO 02/077183 



TYKTA 
UrtA 


iTOlclIl 


/"Jo«*» T rvitc 111 








12481 


48665 


BFR10492 


12482 


48666 


BFR104933 


12483 


48667 


BFR1 04935 


12484 


48668 


BFR104950 


12485 


48669 


BFR1 04989 


12486 


48670 


BFR104991 


12487 


48671 


BFR10500 


12488 


48672 


BFR10501 


12489 


48673 


BFR105024 


12490 


48674 


BFR105073 


12491 


48675 


BFR10S074 


12492 


48676 


BFR1O5086 


12493 


48677 


BFR10509 


12494 


48678 


BFR105109 


12495 


48679 


BFR105147 


12496 


48680 


BFR10515 


12497 


48681 


BFR105168 


12498 


48682 


BFR10520 


12499 


48683 


BFR10521 


12500 


48684 


BFR10522 


12501 


48685 


BFR10527 


12502 


48686 


BFR105341 


12503 


48687 


BFR10535 


12504 


48688 


BFR105362 


12505 


48689 


BFR105372 


12506 


48690 


BFR105380 


12507 


48691 


BFR105381 


12508 


48692 


BFR105397 


12509 


48693 


BFR105453 


12510 


48694 


BFR105454 


12511 


48695 


BFR105493 


12512 


48696 


BFR10552 


12513 


48697 


BFR10553 


12514 


48698 


BFR105535 


12515 


48699 


BFR105539 


12516 


48700 


BFR10554 


12517 


48701 


BFR105563 


12518 


48702 


BFR105579 


12519 


48703 


BFR105590 


12520 


48704 


BFR105629 


12521 


48705 


BFR105670 


12522 


48706 


BFR105684 


12523 


48707 


BFR10569 


12524 


48708 


BFR105724 


12525 


48709 


BFR1 05798 


12526 


48710 


BFR10585 


12527 


48711 


BFR10586 


12528 


48712 


BFR105861 


12529 


48713 


BFR105869 


12530 


48714 


BFR105878 


12531 


48715 


BFR105888 


12532 


48716 


BFR105907 


12533 


48717 


BFR105927 


12534 


48718 


BFR105929 


12535 


48719 


BFR105934 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




24543 


60727 


LMO101643 


24544 


60728 


LMO101645 


24545 


60729 


T ■» A"S~\ 1 f\ -f S~ A f 

LMO101646 


24546 


60730 


LMO101650 


24547 


60731 


LMO101656 


24548 


60732 


LMO101661 


24549 


60733 


LMO101665 


24550 


60734 


LMO101666 


24551 


60735 


IMO101667 


24552 


60736 


LMO101675 


24553 


60737 


LMO101679 


24554 


60738 


LMO101688 


24555 


60739 


LMO101689 


24556 


60740 


LMO101697 


24557 


60741 


LMO101698 


24558 


60742 


LMO101705 


24559 


60743 


LMO101711 


24560 


60744 


LMO101712 


24561 


60745 


LMO101722 


24562 


60746 


LMO101725 


24563 


60747 


LMO101732 


24564 


60748 


LMO101733 


24565 


60749 


LMO101739 


24566 


60750 


LMO101740 


24567 


60751 


LMO101744 


24568 


60752 


LMO101748 


24569 


60753 


LMO101750 


24570 


60754 


LMO101754 


24571 


60755 


LMO101757 


24572 


60756 


LMO101759 


24573 


60757 


LMO101763 


24574 


60758 


LMO101764 


24575 


60759 


LMO101766 


24576 


60760 


LMO101774 


24577 


60761 


LMO101775 


24578 


60762 


LMO101778 


24579 


60763 


LMO101779 


24580 


60764 


LMO101787 


24581 


60765 


LMO101789 


24582 


60766 


LMO101791 


24583 


60767 


LMO101794 


24584 


60768 


LMO101796 


24585 


60769 


LMO101800 


24586 


60770 


LMO101801 


24587 


60771 


LMO101802 


24588 


60772 


LMO101803 


24589 


60773 


LMO101804 


24590 


60774 


LMO101809 


24591 


60775 


LMO101810 


24592 


60776 


LMO101815 


24593 


60777 


LMO101821 


24594 


60778 


LMO101825 


24595 


60779 


LMO101828 


24596 


60780 


LMO101829 


24597 


60781 


LMO101830 




408 





PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




36604 


72788 


SPA100819 


36605 


72789 


SPA100823 


36606 


72790 


SPA100824 


36607 


72791 


SPA100825 


36608 


72792 


SPA100826 


36609 


72793 


SPA100829 


36610 


72794 


SPA100837 


36611 


72795 


SPA100838 


36612 


72796 


SPA100839 


36613 


72797 


SPA100846 


36614 


72798 


SPA100847 


36615 


72799 


SPA100853 


36616 


72800 


SPA100868 


36617 


72801 


SPA100882 


36618 


72802 


SPA100886 


36619 


72803 


SPA100900 


36620 


72804 


SPA100901 


36621 


72805 


SPA100903 


36622 


72806 


SPA100907 


36623 


72807 


SPA100912 


36624 


72808 


SPA100917 


36625 


72809 


SPA100920 


36626 


72810 


SPA100925 


36627 


72811 


SPA100926 


36628 


72812 


SPA100931 


36629 


72813 


SPA100934 


36630 


72814 


SPA100936 


36631 


72815 


SPA100937 


36632 


72816 


SPA100941 


36633 


72817 


SPA100944 


36634 


72818 


SPA100956 


36635 


72819 


SPA100957 


36636 


72820 


SPA100958 


36637 


72821 


SPA100959 


36638 


72822 


SPA100960 


36639 


72823 


SPA100961 


36640 


72824 


SPA100963 


36641 


72825 


SPA100981 


36642 


72826 


SPA100983 


36643 


72827 


SPA100988 


36644 


72828 


SPA100998 


36645 


72829 


SPA101019 


36646 


72830 


SPA101021 


36647 


72831 


SPA101025 


36648 


72832 


SPA101027 


36649 


72833 


SPA101028 


36650 


72834 


SPA101034 


36651 


72835 


SPA101047 


36652 


72836 


SPA101051 


36653 


72837 


SPA101059 


36654 


72838 


SPA101061 


36655 


72839 


SPA101063 


36656 


72840 


SPA101069 


36657 


72841 


SPA101071 


36658 


72842 


SPA101077 



Printed from Mimosa 04/07/23 08:40:49 Page: 410 



WO 02/077183 




DMA 


Protein 


r^Ma T aaiic 111 


SeqID 


SeqID 




12536 


48720 


BFR105944 


12537 


48721 


BFR1 05953 


12538 


48722 


BFR105960 


12539 


48723 


BFR105965 


12540 


48724 


BFR105970 


12541 


48725 


BFR10598 


12542 


48726 


BFR10599 


12543 


48727 


BFR105998 


12544 


48728 


BFR106001 


12545 


48729 


BFR106009 


12546 


48730 


BFR1 06011 


12547 


48731 


BFR106019 


12548 


48732 


BFR106048 


12549 


48733 


BFR106060 


12550 


48734 


BFR106061 


12551 


48735 


BFR106066 


12552 


48736 


BFR1 06071 


12553 


48737 


BFR106080 


12554 


48738 


BFR1 06093 


12555 


48739 


BFR10610 


12556 


48740 


BFR106103 


12557 


48741 


BFR106150 


12558 


48742 


BFR10621 


12559 


48743 


BFR10641 


12560 


48744 


BFR10661 


12561 


48745 


BFR10665 


12562 


48746 


BFR10672 


12563 


48747 


BFR10675 


12564 


48748 


BFR10676 


12565 


48749 


BFR10677 


12566 


48750 


BFR10686 


12567 


48751 


BFR10690 


12568 


48752 


BFR10693 


12569 


48753 


BFR10719 


12570 


48754 


BER10734 


12571 


48755 


BFR10738 


12572 


48756 


BFR10760 


12573 


48757 


BFR10765 


12574 


48758 


BFR10768 


12575 


48759 


BFR10769 


12576 


48760 


BFR10770 


12577 


48761 


BFR10775 


12578 


48762 


BFR10777 


12579 


48763 


BFR10778 


12580 


48764 


BFR10780 


12581 


48765 


BFR10781 


12582 


48766 


BFR10783 


12583 


48767 


BFR10814 


12584 


48768 


BFR10818 


12585 


48769 


BFR10828 


12586 


48770 


BFR10832 


12587 


48771 


BFR10840 


12588 


48772 


BFR10841 


12589 


48773 


BFR10845 


12590 


48774 


BFR10864 



DNA Protein Gene LocusBD 
SeqID SeqID 



PCT/US02/09107 
DNA Protein Gene LocusID 
SeqID SeqID 



24598 


60782 


LMO101841 


36659 


72843 


SPA101078 


24599 


60783 


LMO101848 


36660 


72844 


SPA101082 


24600 


60784 


LMO101849 


36661 


72845 


SPA101087 


24601 


60785 


IMO101852 


36662 


72846 


SPA101091 


24602 


60786 


LMO101855 


36663 


72847 


SPA101093 


24603 


60787 


LMO101858 


36664 


72848 


SPA101094 


24604 


60788 


LMO101860 


36665 


72849 


SPA101096 


24605 


60789 


LMO101877 


36666 


72850 


SPA101097 


24606 


60790 


LMO101881 


36667 


72851 


SPA101108 


24607 


60791 


LMO101894 


36668 


72852 


SPA101111 


24608 


60792 


LMO101909 


36669 


72853 


SPA10U12 


24609 


60793 


LMO101914 


36670 


72854 


SPA101113 


24610 


60794 


LMO101925 


36671 


72855 


SPA101126 


24611 


60795 


LMO101932 


36672 


72856 


SPA101128 


24612 


60796 


IMO101935 


36673 


72857 


SPA101135 


24613 


60797 


LMO101938 


36674 


72858 


SPA101143 


24614 


60798 


LMO101945 


36675 


72859 


SPA101151 


24615 


60799 


LMO101960 


36676 


72860 


SPA101158 


24616 


60800 


LMO101963 


36677 


72861 


SPA101171 


24617 


60801 


LMO101976 


36678 


72862 


SPA101172 


24618 


60802 


LMO101980 


36679 


72863 


SPA101173 


24619 


60803 


LMO101987 


36680 


72864 


SPA101175 


24620 


60804 


LMO101989 


36681 


72865 


SPA101177 


24621 


60805 


LMO101990 


36682 


72866 


SPA101178 


24622 


60806 


LMO101991 


36683 


72867 


SPA101179 


24623 


60807 


LMO101992 


36684 


72868 


SPA101180 


24624 


60808 


LMO102003 


36685 


72869 


SPA101181 


24625 


60809 


LMO102006 


36686 


72870 


SPA101182 


24626 


60810 


LMO102007 


36687 


72871 


SPA101187 


24627 


60811 


LMO102009 


36688 


72872 


SPA101193 


24628 


60812 


LMO102014 


36689 


72873 


SPA101195 


24629 


60813 


LMO102015 


36690 


72874 


SPA101199 


24630 


60814 


LMO102016 


36691 


72875 


SPA101201 


24631 


60815 


LMO102018 


36692 


72876 


SPA101204 


24632 


60816 


LMO102022 


36693 


72877 


SPA101206 


24633 


60817 


LMO102025 


36694 


72878 


SPA101208 


24634 


60818 


LMO102026 


36695 


72879 


SPA101211 


24635 


60819 


LMO102030 


36696 


72880 


SPA101217 


24636 


60820 


LMO102033 


36697 


72881 


SPA101218 


24637 


60821 


LMO102038 


36698 


72882 


SPA101227 


24638 


60822 


LMO 102040 


36699 


72883 


SPA101232 


24639 


60823 


LMO102042 


36700 


72884 


SPA101233 


24640 


60824 


LMO102054 


36701 


72885 


SPA101236 


24641 


60825 


LMO102057 


36702 


72886 


SPA101239 


24642 


60826 


LMO102080 


36703 


72887 


SPA101240 


24643 


60827 


LMO102084 


36704 


72888 


SPA101244 


24644 


60828 


LMO102085 


36705 


72889 


SPA101253 


24645 


60829 


LMO102091 


36706 


72890 


SPA101254 


24646 


60830 


LMO102094 


36707 


72891 


SPA101256 


24647 


60831 


LMO102096 


36708 


72892 


SPA101258 


24648 


60832 


LMO102099 


36709 


72893 


SPA101259 


24649 


60833 


LMO102101 


36710 


72894 


SPA101261 


24650 


60834 


LMO102103 


36711 


72895 


SPA101274 


24651 


60835 


LMO102110 


36712 


72896 


SPA101275 


24652 


60836 


LMO102112 


36713 


72897 


SPA101276 



409 



Printed from Mimosa 04/07/23 08:40:50 Page: 411 



WO 02/077183 



n\TA 
JJiN/Y 


Protein 


Gens LocusID 








12591 


48775 


BFR10866 


12592 


48776 


BFR10873 


12593 


48777 


BFR10875 


12594 


48778 


BFR10878 


12595 


48779 


BFR10882 


12596 


48780 


BFR10883 


12597 


48781 


BFR10884 


12598 


48782 


BFR10892 


12599 


48783 


BFR10905 


12600 


48784 


BFR10908 


12601 


48785 


BFR10916 


12602 


48786 


BFR10923 


12603 


48787 


BFR10945 


12604 


48788 


BFR10950 


12605 


48789 


BFR10990 


12606 


48790 


BFR11001 


12607 


48791 


BFR11005 


12608 


48792 


BFR11006 


12609 


48793 


BFR11007 


12610 


48794 


BFR11026 


12611 


48795 


BFR11028 


12612 


48796 


BFR11030 


12613 


48797 


BFR11037 


12614 


48798 


BFR11044 


12615 


48799 


BFR11051 


12616 


48800 


BFR11086 


12617 


48801 


BFR11093 


12618 


48802 


BFR11102 


12619 


48803 


BFR11118 


12620 


48804 


BFR11151 


12621 


48805 


BFR11164 


12622 


48806 


BFR11172 


12623 


48807 


BFR11177 


12624 


48808 


BFR1U90 


12625 


48809 


BFR11201 


12626 


48810 


BFR11202 


12627 


48811 


BFR11210 


12628 


48812 


BFR11211 


12629 


48813 


BFR11213 


12630 


48814 


BFR11219 


12631 


48815 


BFR11237 


12632 


48816 


BFR11240 


12633 


48817 


BFR11247 


12634 


48818 


BFR11249 


12635 


48819 


BFR11263 


12636 


48820 


BFR11272 


12637 


48821 


BFR11277 


12638 


48822 


BFR11285 


12639 


48823 


BFR11289 


12640 


48824 


BFR11299 


12641 


48825 


BFR11305 


12642 


48826 


BFR11308 


12643 


48827 


BFR11309 


12644 


48828 


BFR11333 


12645 


48829 


BFR11337 



TSMA 
1/lN/Y 


rTOicm 


VJVllC XAKfUblL' 








24653 


60837 


LMO102115 


24654 


60838 


LMO102125 


24655 


60839 


LMO102136 


24656 


60840 


LMO102138 


24657 


60841 


LMO102140 


24658 


60842 


LMO102143 


24659 


60843 


LMO102149 


24660 


60844 


LMO102155 


24661 


60845 


LMO102156 


24662 


60846 


LMO102163 


24663 


60847 


LMO102167 


24664 


60848 


LMO102173 


24665 


60849 


LMO102174 


24666 


60850 


LMO102179 


24667 


60851 


LMO102180 


24668 


60852 


LMO102184 


24669 


60853 


LMO102187 


24670 


60854 


LMO102191 


24671 


60855 


LMO102194 


24672 


60856 


LMO 102202 


24673 


60857 


LMO102204 


24674 


60858 


LMO102205 


24675 


60859 


LMO102215 


24676 


60860 


LMO 102223 


24677 


60861 


LMO 102225 


24678 


60862 


LMO102229 


24679 


60863 


LMO102230 


24680 


60864 


LMO 102232 


24681 


60865 


LMO102234 


24682 


60866 


LMO 102241 


24683 


60867 


LMO102242 


24684 


60868 


LMO 102246 


24685 


60869 


LMO 102252 


24686 


6O870 


LMO102254 


24687 


60871 


LMO102257 


24688 


60872 


LMO102271 


24689 


60873 


LMO102272 


24690 


60874 


LMO102288 


24691 


60875 


LMO 102292 


24692 


60876 


LMO102293 


24693 


60877 


LMO102295 


24694 


60878 


LMO102296 


24695 


60879 


LMO 102303 


24696 


60880 


IMO102309 


24697 


60881 


LMO102312 


24698 


60882 


LMO102315 


24699 


60883 


LMO102317 


24700 


60884 


LMO102322 


24701 


60885 


LMO102324 


24702 


60886 


LMO102329 


24703 


60887 


LMO102330 


24704 


60888 


LMO102338 


24705 


60889 


LMO102341 


24706 


60890 


LMO102346 


24707 


60891 


LMO102350 



PCT/US02/09107 







fvprnp T /VM1C 111 


SeqID 


SeqID 




36714 


72898 


SPA101277 


36715 


72899 


SPA101278 


36716 


72900 


SPA101279 


36717 


72901 


SPA101282 


36718 


72902 


SPA101283 


36719 


72903 


SPA101285 


36720 


72904 


SPA101296 


36721 


72905 


SPA101299 


36722 


72906 


SPA101308 


36723 


72907 


SPA101311 


36724 


72908 


SPA101312 


36725 


72909 


SPA101314 


36726 


72910 


SPA101315 


36727 


72911 


SPA101329 


36728 


72912 


SPA101338 


36729 


72913 


SPA101340 


36730 


72914 


SPA101351 


36731 


72915 


SPA101358 


36732 


72916 


SPA101365 


36733 


72917 


SPA101378 


36734 


72918 


SPA101379 


36735 


72919 


SPA101380 


36736 


72920 


SPA101389 


36737 


72921 


SPA101395 


36738 


72922 


SPA101398 


36739 


72923 


SPA101404 


36740 


72924 


SPA101410 


36741 


72925 


SPA101415 


36742 


72926 


SPA101417 


36743 


72927 


SPA101428 


36744 


72928 


SPA101433 


36745 


72929 


SPA101434 


36746 


72930 


SPA101441 


36747 


72931 


SPA101448 


36748 


72932 


SPA101449 


36749 


72933 


SPA101461 


36750 


72934 


SPA101468 


36751 


72935 


SPA101471 


36752 


72936 


SPA101473 


36753 


72937 


SPA101478 


36754 


72938 


SPA101480 


36755 


72939 


SPA101481 


36756 


72940 


SPA101487 


36757 


72941 


SPA101490 


36758 


72942 


SPA101492 


36759 


72943 


SPA101502 


36760 


72944 


SPA101511 


36761 


72945 


SPA101514 


36762 


72946 


SPA101520 


36763 


72947 


SPA101521 


36764 


72948 


SPA101522 


36765 


72949 


SPA101524 


36766 


72950 


SPA101525 


36767 


72951 


SPA101526 


36768 


72952 


SPA101528 



410 



Printed from Mimosa 04/07/23 08:40:51 Page: 412 



WO 02/077183 



DNA 


Protein 


Gene Locus ID 


SeqID 


SeqID 




12646 


48830 


BFR11341 


12647 


48831 


BFR11345 


12648 


48832 


BFR.11357 


12649 


48833 


BFR11358 


12650 


48834 


BFR11362 


12651 


48835 


BFR1 1370 


12652 


48836 


BFR11372 


12653 


48837 


BFR1 1379 


12654 


48838 


BFR11387 


12655 


48839 


BFR11393 


12656 


48840 


BFR11395 


12657 


48841 


BFR11399 


12658 


48842 


BFR11403 


12659 


48843 


BFR11415 


12660 


48844 


BFR11417 


12661 


48845 


BFR1 1423 


12662 


48846 


BFR11425 


12663 


48847 


BFR11426 


12664 


48848 


BFR11427 


12665 


48849 


BFR11444 


12666 


48850 


BFR11462 


12667 


48851 


BFR11466 


12668 


48852 


BFR11469 


12669 


48853 


BFR11470 


12670 


48854 


BFR11473 


12671 


48855 


BFR11474 


12672 


48856 


BFR11476 


12673 


48857 


BFR11479 


12674 


48858 


BFR11480 


12675 


48859 


BFR11486 


12676 


48860 


BFR11487 


12677 


48861 


BFR11494 


12678 


48862 


BFR11509 


12679 


48863 


BFR11511 


12680 


48864 


BFR11516 


12681 


48865 


BFR11517 


12682 


48866 


BFR11519 


12683 


48867 


BFR11527 


12684 


48868 


BFR11529 


12685 


48869 


BFR11543 


12686 


48870 


BFR11555 


12687 


48871 


BFR11566 


12688 


48872 


BFR11585 


12689 


48873 


BFR11588 


12690 


48874 


BFR11590 


12691 


48875 


BFR11594 


12692 


48876 


BFR11611 


12693 


48877 


BFR11613 


12694 


48878 


BFR11614 


12695 


48879 


BFR11620 


12696 


48880 


BFR11621 


12697 


48881 


BFR11634 


12698 


48882 


BFR11644 


12699 


48883 


BFR11646 


12700 


48884 


BFR11654 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




24708 


60892 


LMO102357 


24709 


60893 


LMO102359 


24710 


60894 


LMO102362 


24711 


60895 


LMO102363 


24712 


60896 


LMO 102367 


24713 


60897 


LMO102369 


24714 


60898 


LMO 102370 


24715 


60899 


T % AT/~\ 1 /\^>0 *7E 

LMO 102375 


24716 


60900 


LMO102378 


24717 


60901 


LMO102383 


24718 


60902 


LMO102390 


24719 


60903 


LMO102391 


24720 


60904 


LMO 102393 


24721 


60905 


LMO 102395 


24722 


60906 


LMO102397 


24723 


60907 


LMO102418 


24724 


60908 


LMO102427 


24725 


60909 


LMO102428 


24726 


60910 


LMO102429 


24727 


60911 


LMO102434 


24728 


60912 


LMO102436 


24729 


60913 


LMO102441 


24730 


60914 


LMO102454 


24731 


60915 


LMO 102456 


24732 


60916 


LMO102461 


24733 


60917 


LMO 102464 


24734 


60918 


LMO 102467 


24735 


60919 


LMO 102472 


24736 


60920 


LMO 102476 


24737 


60921 


LMO102502 


24738 


60922 


LMO102506 


24739 


60923 


LMO102507 


24740 


60924 


LMO102508 


24741 


60925 


LMO102509 


24742 


60926 


LMO102513 


24743 


60927 


LMO102516 


24744 


60928 


LMO102519 


24745 


60929 


LMO102523 


24746 


60930 


LMO 102528 


24747 


60931 


LMO 102529 


24748 


60932 


LMO102534 


24749 


60933 


LMO102536 


24750 


60934 


LMO102538 


24751 


60935 


LMO102542 


24752 


60936 


LMO102551 


24753 


60937 


LMO 102553 


24754 


60938 


LMU 10x500 


24755 


60939 


LMU 10250/ 


24756 


60940 


LMU1025OO 


24757 


60941 


LMO102574 


24758 


60942 


LMO102587 


24759 


60943 


LMO102593 


24760 


60944 


LMO102606 


24761 


60945 


LMO102609 


24762 


60946 


LMO102611 



411 



PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




36769 


72953 


on A 1 A1 CO 1 

SPA101531 


36770 


72954 


CD A 1 At C*1>1 

olrA101534 


36771 


/-5y55 


CD Aim <K 


36772 




2>JrAIUiD*K) 


5b 11 5 




QP Aim <4R 


J0//4 




QP Aim < J.0 


KT7C 
50/13 


*700<Q 




50/10 


/-i?0U 




36777 




OP Aim ^/S7 


36778 




cpa i m KiXt 


36779 




cp Aim ^ Ac 
aJrAlU130j 


36780 




cpa tm 
orAlUOOO 


36781 


/-iyo5 


cp a 1 m <c> 


36782 




CP Aim CQl 

arAlUlDoi 


36783 




CPA i m 


.Jo/84 




CPA i m <S7 
orAwljo/ 


36785 


/Zyoy 


CP A 1 A1 CGI 


36786 


72970 


on Aini Ct\A 

iirAlUlDy4 


36787 


TO ATI 

72971 


on Aim con 
orAlUlDyy 


36788 


TO ATI 

72972 


on A i A1 £A1 


36789 


TOATO 

72973 


OT» A 1 A1 /CAO 

arA101oU2 


36790 


72974 


an A 1 Al iZIYl 

orAl 01003 


36791 


i2y/D 


OT> A 1 Al O 

arAlUlOlz 


36792 


12910 


CTl A 1 A1 /J*V7 

orAlOlO-5/ 


36793 


liyll 


CPA 1A1 £OA 

ojtA1U103U 


J07!/4 


T1CV7Q 


CPA 1 m ATC 


^£*7AC 

36795 




cp Aim /tn 
orAlUlOj/ 


36796 


liyo\) 


cpa i m 


36797 


72yoi 


Ct> Aim /C^o 


36798 


72982 


on A 1 A1 tZAl 

orAlUl043 


36799 


TOAO"7 

729S3 


CD A 1 Al tZAQ 

oJrAlUl04y 


36800 


TOAO>( 


cd a i ai tzzn 
orAlUlojU 


36801 


72985 


on A 1 A1 tZZtt 

orAlUlojO 


36802 


/29o0 


cp Aim tzn(\ 
or AlUlo/U 


36803 


/2yo/ 


CD A 1 A1 *C*71 

orAlUlO/1 


36804 


/29oo 


CD Aim *C7A 

orAlUlO/4 


30805 


TOOOA 


CPA 1A1 


36806 




cpa im 
orAlU!Oo3 


36807 


TTOQ1 


CD Aim <?ft7 
or A 10 105/ 


36808 


/2yy2 


CP Aim ACQ 
orAlOlOoy 


36809 


/zyyj 


cp Aim Aort 
orAlOloyu 


36810 




cda im aoi 
orAioioyi 


36811 


/2yyj 


cp Aim ao< 


368 11 


ttoQ/C 

//yyo 


CPA im /?QA 


30813 


TOAQT 


CPAini7m 
OX^All/1 »vj 


30*>l*r 




CPA 101 71 1 


JOol J 


79000 


CPA1A1719 


JOolO 


/ JUUU 


cp A 101716 


3001 / 




CPA 101 71 7 

OIAlvl III 


308X5 




CPA 101777 


36819 


73003 


SPA101723 


36820 


73004 


SPA101725 


36821 


73005 


SPA101726 


36822 


73006 


SPA101729 


36823 


73007 


SPA101733 



Printed from Mimosa 04/07/23 08:40:52 Page: 413 



WO 02/077183 
DNA Protein GeneLocusID| DNA 
SeqID SeqID | SeqID 



PCT/US02/09107 
Protein Gene LocusID 1 DNA Protein Gene LocusID 
SeqID I SeqID SeqID 



12701 

12702 

12703 

12704 

12705 

12706 

12707 

12708 

12709 

12710 

12711 

12712 

12713 

12714 

12715 

12716 

12717 

12718 

12719 

12720 

12721 

12722 

12723 

12724 

12725 

12726 

12727 

12728 

12729 

12730 

12731 

12732 

12733 

12734 

12735 

12736 

12737 

12738 

12739 

12740 

12741 

12742 

12743 

12744 

12745 

12746 

12747 

12748 

12749 

12750 

12751 

12752 

12753 

12754 

12755 



48885 

48886 

48887 

48888 

48889 

48890 

48891 

48892 

48893 

48894 

48895 

48896 

48897 

48898 

48899 

48900 

48901 

48902 

48903 

48904 

48905 

48906 

48907 

48908 

48909 

48910 

48911 

48912 

48913 

48914 

48915 

48916 

48917 

48918 

48919 

48920 

48921 

48922 

48923 

48924 

48925 

48926 

48927 

48928 

48929 

48930 

48931 

48932 

48933 

48934 

48935 

48936 

48937 

48938 

48939 



BFR11658 

BFR11663 

BFR11670 

BFR11674 

BFR11675 

BFR11684 

BFR11690 

BFR11695 

BFR11696 

BFR11698 

BFR11712 

BFR11714 

BFR11719 

BFR11721 

BFR11725 

BFR11737 

BFR11762 

BFR11769 

BFR11775 

BFR11777 

BFR11786 

BFR11789 

BFR11792 

BFR11800 

BFR11813 

BFR11814 

BFR11820 

BFR11827 

BFR11829 

BFR11837 

BFR11841 

BFR11862 

BFR11892 

BFR11898 

BFR11899 

BFR11901 

BFR11917 

BFR11919 

BFR11925 

BFR11926 

BFR11933 

BFR11934 

BFR11938 

BFR11955 

BFR11957 

BFR11994 

BFR12010 

BFR12028 

BFR12031 

BFR12043 

BFR12076 

BFR12085 

BFR12098 

BFR12116 

BFR12122 



24763 

24764 

24765 

24766 

24767 

24768 

24769 

24770 

24771 

24772 

24773 

24774 

24775 

24776 

24777 

24778 

24779 

24780 

24781 

24782 

24783 

24784 

24785 

24786 

24787 

24788 

24789 

24790 

24791 

24792 

24793 

24794 

24795 

24796 

24797 

24798 

24799 

24800 

24801 

24802 

24803 

24804 

24805 

24806 

24807 

24808 

24809 

24810 

24811 

24812 

24813 

24814 

24815 

24816 

24817 



60947 

60948 

60949 

60950 

60951 

60952 

60953 

60954 

60955 

60956 

60957 

60958 

60959 

60960 

60961 

60962 

60963 

60964 

60965 

60966 

60967 

60968 

60969 

60970 

60971 

60972 

60973 

60974 

60975 

60976 

60977 

60978 

60979 

60980 

60981 

60982 

60983 

60984 

60985 

60986 

60987 

60988 

60989 

60990 

60991 

60992 

60993 

60994 

60995 

60996 

60997 

60998 

60999 

61000 

61001 

412 



1MO102616 
LMO102620 
LMO102621 
LMO102626 
LMO102628 
LMO102632 
LMO102636 
LMO102639 
LMO102640 
LMO 102644 
IMO102654 
LMO102655 
LMO102657 
LMO102666 
LMO102668 
LMO102676 
LMO102680 
LMO102682 
LMO102686 
LMO102690 
LMO102691 
LMO102694 
LMO102700 
LMO102701 
LMO102705 
LMO102707 
LMO 102708 
LMO102719 
LMO102721 
LMO102723 
LMO102727 
LMO102728 
LMO102733 
LMO102736 
LMO102737 
LMO102748 
LMO102755 
LMO102762 
LMO102766 
LMO102769 
LMO102776 
LMO102778 
LMO102782 
LMO102790 
LMO102795 
LMO102809 
LMO102819 
LMO102823 
LMO102824 
LMO102830 
LMO102831 
LMO102833 
LMO102835 
LMO102839 
LMO102840 



36824 

36825 

36826 

36827 

36828 

36829 

36830 

36831 

36832 

36833 

36834 

36835 

36836 

36837 

36838 

36839 

36840 

36841 

36842 

36843 

36844 

36845 

36846 

36847 

36848 

36849 

36850 

36851 

36852 

36853 

36854 

36855 

36856 

36857 

36858 

36859 

36860 

36861 

36862 

36863 

36864 

36865 

36866 

36867 

36868 

36869 

36870 

36871 

36872 

36873 

36874 

36875 

36876 

36877 

36878 



73008 

73009 

73010 

73011 

73012 

73013 

73014 

73015 

73016 

73017 

73018 

73019 

73020 

73021 

73022 

73023 

73024 

73025 

73026 

73027 

73028 

73029 

73030 

73031 

73032 

73033 

73034 

73035 

73036 

73037 

73038 

73039 

73040 

73041 

73042 

73043 

73044 

73045 

73046 

73047 

73048 

73049 

73050 

73051 

73052 

73053 

73054 

73055 

73056 

73057 

73058 

73059 

73060 

73061 

73062 



SPA101734 

SPA101737 

SPA101738 

SPA101751 

SPA101753 

SPA101756 

SPA101758 

SPA101762 

SPA101764 

SPA101767 

SPA101768 

SPA101769 

SPA101779 

SPA101786 

SPA101787 

SPA101792 

SPA101797 

SPA101798 

SPA101802 

SPA101804 

SPA101806 

SPA101807 

SPA101818 

SPA101820 

SPA101828 

SPA101833 

SPA101836 

SPA101839 

SPA101840 

SPA101844 

SPA101845 

SPA101847 

SPA101848 

SPA101850 

SPA101860 

SPA101864 

SPA101871 

SPA101872 

SPA101873 

SPA101874 

SPA101877 

SPA101879 

SPA101887 

SPA101888 

SPA101889 

SPA101890 

SPA101891 

SPA101905 

SPA101906 

SPA101915 

SPA101916 

SPA101921 

SPA101922 

SPA101923 

SPA101936 



Printed from Mimosa 04/07/23 08:40:54 Page: 414 



WO 02/077183 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




12756 


48940 


BFR12135 


12757 


48941 


BFR12137 


12758 


48942 


BFR12149 


12759 


48943 


BFR12153 


12760 


48944 


BFR12159 


12761 


48945 


BFR12193 


12762 


48946 


BFR12194 


12763 


48947 


BFR12198 


12764 


48948 


BFR12227 


12765 


48949 


BFR12234 


12766 


48950 


BFR12241 


12767 


48951 


BFR12249 


12768 


48952 


BFR12250 


12769 


48953 


BFR12282 


12770 


48954 


BFR12283 


12771 


48955 


BFR12295 


12772 


48956 


BFR12308 


12773 


48957 


BFR12344 


12774 


48958 


BFR12345 


12775 


48959 


BFR12359 


12776 


48960 


BFR12371 


12777 


48961 


BFR12375 


12778 


48962 


BFR12383 


12779 


48963 


BFR12413 


12780 


48964 


BFR12421 


12781 


48965 


BFR12422 


12782 


48966 


BFR12436 


12783 


48967 


BFR12450 


12784 


48968 


BFR12455 


12785 


48969 


BFR12457 


12786 


48970 


BFR12467 


12787 


48971 


BFR12473 


12788 


48972 


BFR12474 


12789 


48973 


BFR12478 


12790 


48974 


BFR12483 


12791 


48975 


BFR12921 


12792 


48976 


BFR13634 


12793 


48977 


BFR14231 


12794 


48978 


BFU100017 


12795 


48979 


BFU100048 


12796 


48980 


BFU100071 


12797 


48981 


BFU100073 


12798 


48982 


BFU 100077 


12799 


48983 


BFU1 00079 


12800 


48984 


BFU100082 


12801 


48985 


BFU100092 


12802 


48986 


BFU100101 


12803 


48987 


BFU100103 


12804 


48988 


BFU100109 


12805 


48989 


BFU100111 


12806 


48990 


BFU100112 


12807 


48991 


BFU100113 


12808 


48992 


BFU100161 


12809 


48993 


BFU100162 


12810 


48994 


BFU100163 



DNA 


Protein 


T AA110II 1 

OGD.C l^OCllSLU 


SeqID 


oeqiu 




24818 


61002 


LMO102848 


24819 


61003 


LMO102853 


24820 


61004 


LMO102857 


24821 


61005 


LMO102860 


24822 


61006 


LMO102867 


24823 


61007 


LMO102883 


24824 


61008 


LMO102885 


24825 


61009 


LMO102887 


24826 


61010 


LMO102895 


24827 


61011 


LMO102897 


24828 


61012 


LMO102901 


24829 


61013 


LMO102906 


24830 


61014 


LMO102909 


24831 


61015 


LMO102910 


24832 


61016 


LMO102911 


24833 


61017 


LMO102915 


24834 


61018 


LMO102924 


24835 


61019 


LMO102925 


24836 


61020 


LMO102926 


24837 


61021 


LMO102928 


24838 


61022 


LMO102929 


24839 


61023 


LMO102930 


24840 


61024 


LMO102931 


24841 


61025 


LMO102938 


24842 


61026 


LPN100014 


24843 


61027 


LPN100018 


24844 


61028 


LPN100024 


24845 


61029 


LPN100032 


24846 


61030 


LPN100036 


24847 


61031 


LPN100039 


24848 


61032 


LPN100053 


24849 


61033 


LPN100100 


24850 


61034 


LPN100108 


24851 


61035 


LPN100109 


24852 


61036 


LPN100114 


24853 


61037 


LPN100121 


24854 


61038 


LPN100134 


24855 


61039 


LPN100139 


24856 


61040 


LPN100144 


24857 


61041 


IJPN100153 


24858 


61042 


LPN100159 


24859 


61043 


LPN100161 


24860 


61044 


LPN100162 


24861 


61045 


LPN100163 


24862 


61046 


LPN100168 


24863 


61047 


LPN100171 


24864 


61048 


LPN100189 


24865 


61049 


LPN100193 


24866 


61050 


LPN100195 


24867 


61051 


LPN100210 


24868 


61052 


LPN100213 


24869 


61053 


LPN100214 


24870 


61054 


LPN100221 


24871 


61055 


LPN100223 


24872 


61056 


LPN100228 



413 



PCT/IIS02/09107 



DMA 


Pmtein 


Gene Locus ED 


SeqID 


SeqID 




36879 


73063 


SPA101937 


36880 


73064 


SPA101944 


36881 


73065 


SPA101946 


36882 


73066 


SPA101953 


36883 


73067 


SPA101954 


36884 


73068 


SPA101969 


36885 


73069 


SPA101970 


36886 


73070 


SPA101972 


36887 


73071 


SPA101973 


36888 


73072 


SPA101976 


36889 


73073 


SPA101992 


36890 


73074 


SPA101996 


36891 


73075 


SPA101999 


36892 


73076 


SPA102000 


36893 


73077 


SPA102006 


36894 


73078 


SPA102021 


36895 


73079 


SPA102022 


36896 


73080 


SPA102026 


36897 


73081 


SPA102033 


36898 


73082 


SPA102034 


36899 


73083 


SPA102040 


36900 


73084 


SPA102043 


36901 


73085 


SPA102048 


36902 


73086 


SPA102050 


36903 


73087 


SPA102059 


36904 


73088 


SPA102062 


36905 


73089 


SPA102064 


36906 


73090 


SPA102065 


36907 


73091 


SPA1 02067 


36908 


73092 


SPA1 02068 


36909 


73093 


SPA102072 


36910 


73094 


SPA102074 


36911 


73095 


SPA102080 


36912 


73096 


SPA102108 


36913 


73097 


SPA102110 


36914 


73098 


SPA102116 


36915 


73099 


SPA102125 


36916 


73100 


SPA102129 


36917 


73101 


SPA102134 


36918 


73102 


SPA102141 


36919 


73103 


SPA102146 


36920 


73104 


SPA102150 


36921 


73105 


SPA102151 


36922 


73106 


SPA102152 


36923 


73107 


SPA102153 


36924 


73108 


SPA1 02154 


36925 


73109 


SPA102155 


36926 


73110 


SPA1 02158 


36927 


73111 


SPA102160 


36928 


73112 


SPA102162 


36929 


73113 


SPA102170 


36930 


73114 


SPA102180 


36931 


73115 


SPA102185 


36932 


73116 


SPA102202 


36933 


73117 


SPA102204 



Printed from Mimosa 04/07/23 08:40:55 Page: 415 



WO 02/077183 
DNA Protein Gene LocusID | 
SeqID SeqID 



DNA Protein Gene LocusID | 
SeqID SeqID 



PCT/US02/09107 
DNA Protein Gene LocusID 
SeqID SeqID 



12811 

12812 

12813 

12814 

12815 

12816 

12817 

12818 

12819 

12820 

12821 

12822 

12823 

12824 

12825 

12826 

12827 

12828 

12829 

12830 

12831 

12832 

12833 

12834 

12835 

12836 

12837 

12838 

12839 

12840 

12841 

12842 

12843 

12844 

12845 

12846 

12847 

12848 

12849 

12850 

12851 

12852 

12853 

12854 

12855 

12856 

12857 

12858 

12859 

12860 

12861 

12862 

12863 

12864 

12865 



48995 

48996 

48997 

48998 

48999 

49000 

49001 

49002 

49003 

49004 

49005 

49006 

49007 

49008 

49009 

49010 

49011 

49012 

49013 

49014 

49015 

49016 

49017 

49018 

49019 

49020 

49021 

49022 

49023 

49024 

49025 

49026 

49027 

49028 

49029 

49030 

49031 

49032 

49033 

49034 

49035 

49036 

49037 

49038 

49039 

49040 

49041 

49042 

49043 

49044 

49045 

49046 

49047 

49048 

49049 



BFU100165 
BFU100174 
BFU100176 
BFU100180 
BFU100183 
BFU100198 
BFU100199 
BFU100212 
BFU100214 
BFU100216 
BFU1 00218 
BFU100232 
BFU100233 
BFU100247 
BFU100260 
BFU100267 
BFU100268 
BFU100269 
BFU100270 
BFU100271 
BFU100272 
BFU100273 
BFU1 00274 
BFU1 00276 
BFU1 00277 
BFU100278 
BFU1 00279 
BFU1 00280 
BFU100324 
BFU100346 
BFU100359 
BFU100360 
BFU100376 
BFU100380 
BFU100381 
BFU100382 
BFU100383 
BFU1 00384 
BFU100385 
BFU100386 
BFU10O387 
BFU100388 
BFU100389 
BFU100390 
• BFU100391 
BFU100399 
BFU100400 
BFU100404 
BFU100405 
BFU100406 
BFU 100407 
BFU100408 
BFU100415 
BFU100449 
BFU100454 



24873 

24874 

24875 

24876 

24877 

24878 

24879 

24880 

24881 

24882 

24883 

24884 

24885 

24886 

24887 

24888 

24889 

24890 

24891 

24892 

24893 

24894 

24895 

24896 

24897 

24898 

24899 

24900 

24901 

24902 

24903 

24904 

24905 

24906 

24907 

24908 

24909 

24910 

24911 

24912 

24913 

24914 

24915 

24916 

24917 

24918 

24919 

24920 

24921 

24922 

24923 

24924 

24925 

24926 

24927 



61057 

61058 

61059 

61060 

61061 

61062 

61063 

61064 

61065 

61066 

61067 

61068 

61069 

61070 

61071 

61072 

61073 

61074 

61075 

61076 

61077 

61078 

61079 

61080 

61081 

61082 

61083 

61084 

61085 

61086 

61087 

61088 

61089 

61090 

61091 

61092 

61093 

61094 

61095 

61096 

61097 

61098 

61099 

61100 

61101 

61102 

61103 

61104 

61105 

61106 

61107 

61108 

61109 

61110 

61111 

414 



LPN100247 

LPN100258 

LPN100259 

LPN100265 

LPN100279 

LPN100282 

LPN100294 

LPN100304 

LPN100305 

LPN100314 

LPN100325 

LPN100326 

LPN100331 

LPN100340 

LPN100345 

LPN100348 

LPN100369 

LPN100384 

LPN100393 

LPN100405 

LPN1 00410 

LPN100418 

LPN100428 

LPN100434 

LPN100436 

LPN100438 

LPN100442 

LPN100444 

LPN100452 

LPN 100459 

LPN100461 

LPN100464 

LPN100471 

LPN100473 

LPN100476 

LPN100480 

LPN100481 

LPN100482 

LPN100488 

LPN100501 

LPN100506 

LPN100508 

LPN100516 

LPN100517 

LPN100519 

LPN100520 

LPN100523 

LPN100524 

LPN100532 

LPN100538 

LPN100559 

LPN100571 

LPN100583 

LPN100587 

LPN100590 



36934 

36935 

36936 

36937 

36938 

36939 

36940 

36941 

36942 

36943 

36944 

36945 

36946 

36947 

36948 

36949 

36950 

36951 

36952 

36953 

36954 

36955 

36956 

36957 

36958 

36959 

36960 

36961 

36962 

36963 

36964 

36965 

36966 

36967 

36968 

36969 

36970 

36971 

36972 

36973 

36974 

36975 

36976 

36977 

36978 

36979 

36980 

36981 

36982 

36983 

36984 

36985 

36986 

36987 

36988 



73118 

73119 

73120 

73121 

73122 

73123 

73124 

73125 

73126 

73127 

73128 

73129 

73130 

73131 

73132 

73133 

73134 

73135 

73136 

73137 

73138 

73139 

73140 

73141 

73142 

73143 

73144 

73145 

73146 

73147 

73148 

73149 

73150 

73151 

73152 

73153 

73154 

73155 

73156 

73157 

73158 

73159 

73160 

73161 

73162 

73163 

73164 

73165 

73166 

73167 

73168 

73169 

73170 

73171 

73172 



SPM02210 

SPA102211 

SPA102212 

SPA102213 

SPA102215 

SPA102216 

SPA102217 

SPA102218 

SPA102223 

SPA102250 

SPA102272 

SPA102280 

SPA102291 

SPA102297 

SPA102307 

SPA102308 

SPA102312 

SPA102318 

SPA102319 

SPA102320 

SPA102322 

SPA102323 

SPA102325 

SPA102327 

SPA102336 

SPA102343 

SPA102354 

SPA102356 

SPA102370 

SPA102371 

SPA102374 

SPA102382 

SPA102393 

SPA102395 

SPA102396 

SPA102407 

SPA102412 

SPA102415 

SPA102422 

SPA102433 

SPA102439 

SPA102449 

SPA102453 

SPA102458 

SPA102459 

SPA102463 

SPA102470 

SPA102475 

SPA102476 

SPA102479 

SPA102480 

SPA102485 

SPA102493 

SPA102524 

SPA102528 



Printed from Mimosa 04/07/23 08:40:56 Page: 416 



WO 02/077183 





XTOICU1 


VJCUC 1^AJ\*U*>1XJ 


SeqID 


SeqID 




12866 


49050 


BFU100470 


12867 


49051 


BFU100476 


12868 


49052 


BFU100478 


12869 


49053 


BFU100479 


12870 


49054 


BFU100482 


12871 


49055 


BFU100495 


12872 


49056 


BFU100498 


12873 


49057 


BFU100507 


12874 


49058 


BFU100508 


12875 


49059 


BFU100516 


12876 


49060 


BFU100521 


12877 


49061 


BFU100523 


12878 


49062 


BFU100525 


12879 


49063 


BFU100526 


12880 


49064 


BFU100533 


12881 


49065 


BFU100534 


12882 


49066 


BFU100537 


12883 


49067 


BFU100576 


12884 


49068 


BFU1 00577 


12885 


49069 


BFU100592 


12886 


49070 


BFU100595 


12887 


49071 


BFU100597 


12888 


49072 


BFU100599 


12889 


49073 


BFU100604 


12890 


49074 


BFU100618 


12891 


49075 


BFU100630 


12892 


49076 


BFU100632 


12893 


49077 


BFU100662 


12894 


49078 


BFU100675 


12895 


49079 


BFU100679 


12896 


49080 


BFU100680 


12897 


49081 


BFU100682 


12898 


49082 


BFU100683 


12899 


49083 


BFU100684 


12900 


49084 


BFU100696 


12901 


49085 


BFU100703 


12902 


49086 


BFU100706 


12903 


49087 


BFU1O0730 


12904 


49088 


BFU100736 


12905 


49089 


BFU100745 


12906 


49090 


BFU100752 


12907 


49091 


BFU100755 


12908 


49092 


BFU100767 


12909 


49093 


BFU100768 


12910 


49094 


BFU100791 


12911 


49095 


BFU100798 


12912 


49096 


BFU100814 


12913 


49097 


BFU100816 


12914 


49098 


BFU100818 


12915 


49099 


BFU100819 


12916 


49100 


BFU100820 


12917 


49101 


BFU100821 


12918 


49102 


BFU100822 


12919 


49103 


BFU100823 


12920 


49104 


BFU100824 



DNA 


Protein 


Gene Locus ID 


SeqID 


SeqID 




24928 


61112 


LPN100591 


24929 


61113 


LPN100598 


24930 


61114 


LPN100608 


24931 


61115 


LPN100616 


24932 


61116 


1PN1 00617 


24933 


61117 


LPN100622 


24934 


61118 


LPN100627 


24935 


61119 


LPN100635 


24936 


61120 


LPN100642 


24937 


61121 


LPN100643 


24938 


61122 


LPN100646 


24939 


61123 


LPN100655 


24940 


61124 


LPN100657 


24941 


61125 


LPN100664 


24942 


61126 


LPN100676 


24943 


61127 


LPN100686 


24944 


61128 


LPN1 00694 


24945 


61129 


LPN100696 


24946 


61130 


LPN100697 


24947 


61131 


LPN100705 


24948 


61132 


LPN100706 


24949 


61133 


LPN100716 


24950 


61134 


LPN1 00722 


24951 


61135 


LPN100728 


24952 


61136 


LPN100740 


24953 


61137 


LPN100742 


24954 


61138 


LPN100743 


24955 


61139 


LPN100752 


24956 


61140 


LPN100761 


24957 


61141 


LPN100764 


24958 


61142 


LPN100768 


24959 


61143 


LPN100769 


24960 


61144 


LPN100774 


24961 


61145 


LPN100778 


24962 


61146 


LPN100779 


24963 


61147 


LPN100787 


24964 


61148 


LPN100788 


24965 


61149 


LPN100793 


24966 


61150 


LPN1 00810 


24967 


61151 


LPN100817 


24968 


61152 


LPN100835 


24969 


61153 


LPN100836 


24970 


61154 


LPN100837 


24971 


61155 


LPN100851 


24972 


61156 


LPN100852 


24973 


61157 


LPN100853 


24974 


61158 


LPN100854 


24975 


61159 


LPN100863 


24976 


61160 


LPN100867 


24977 


61161 


LPN100869 


JAy/O 




J-JTIN lUUo ID 


24979 


61163 


LPN100879 


24980 


61164 


LPN100888 


24981 


61165 


LPN100889 


24982 


61166 
41S 


LPN100896 



PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




36989 


73173 


SPA1 02529 


36990 


73174 


SPA102530 


36991 


73175 


SPA102538 


36992 


73176 


SPA102539 


36993 


73177 


SPA102541 


36994 


73178 


SPAl 02544 


36995 


73179 


SPA102545 


36996 


73180 


SPA102546 


36997 


73181 


SPA102548 


36998 


73182 


SPA102558 


36999 


73183 


SPAl 02560 


37000 


73184 


SPA102565 


37001 


73185 


SPA102566 


37002 


73186 


SPA102570 


37003 


73187 


SPA102571 


37004- 


73188 


SPA102574 


37005 


73189 


SPA102584 


37006 


73190 


SPA102585 


37007 


73191 


SPA102587 


37008 


73192 


SPA102591 


37009 


73193 


SPA102598 


37010 


73194 


SPA102605 


37011 


73195 


SPA102618 


37012 


73196 


SPA102621 


37013 


73197 


SPA102627 


37014 


73198 


SPA102628 


37015 


73199 


SPA102630 


37016 


73200 


SPA102638 


37017 


73201 


SPA102643 


37018 


73202 


SPA102649 


37019 


73203 


SPA102652 


37020 


73204 


SPA1Q2653 


37021 


73205 


SPA102655 


37022 


73206 


SPA102656 


37023 


73207 


SPA102658 


37024 


73208 


SPA102660 


37025 


73209 


SPA102662 


37026 


73210 


SPA102684 


37027 


73211 


SPA102685 


37028 


73212 


SPA102688 


37029 


73213 


SPAl 02695 


37030 


73214 


SPA102706 


37031 


73215 


SPA102707 


37032 


73216 


SPA102710 


37033 


73217 


SPA1027H 


37034 


73218 


SPA102712 


37035 


73219 


SPAl 0273 1 


37036 


73220 


SPAl 02732 


37037 


73221 


SPA102733 


37038 


73222 


SPAl 02738 


37039 


73223 


SPA102739 


37040 


73224 


SPA102740 


37041 


73225 


SPA102741 


37042 


73226 


SPA102745 


37043 


73227 


SPA102746 



Printed from Mimosa 04/07/23 08:40:57 Page: 417 



PCT/US02/09107 



DNA 


Protein 


Gene LocusH) 




Pr fit pin 


3ene LocusLD 


DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 






SeqID 




SeqID 


SeqID 




12921 


49105 


BFU100825 


24983 


61167 


LPN100898 


37044 


73228 


SPA102750 


12922 


49106 


BFU1O0826 


24984 


61168 


LPN100900 


37045 


73229 


SPA102751 


12923 


49107 


BFU100842 


24985 


61169 


LPN100911 


37046 


73230 


SPA102753 


12924 


49108 


BFU1O0843 


24986 


61170 


LPN100915 


37047 


73231 


SPA102754 


12925 


49109 


BFU100844 


24987 


61171 


LPN100916 


37048 


73232 


SPA102755 


12926 


49110 


BFU100845 


24988 


61172 


LPN100920 


37049 


73233 


SPA1 02756 


12927 


49111 


BFU100846 


24989 


61173 


LPN100923 


37050 


73234 


SPA102757 


12928 


49112 


BFU100847 


24990 


61174 


LPN100924 


37051 


73235 


SPA1 02763 


12929 


49113 


BFU100848 


24991 


61175 


LPN100925 


37052 


73236 


SPA102766 


12930 


49114 


BFU100849 


24992 


61176 


LPN100930 


37053 


73237 


SPA102767 


12931 


49115 


BFU100854 


24993 


61177 


LPN100954 


37054 


73238 


SPA102770 


12932 


49116 


BFU100858 


24994 


61178 


LPN100956 


37055 


73239 


SPA102785 


12933 


49117 


BFU100864 


24995 


61179 


LPN100959 


37056 


73240 


SPA102789 


12934 


49118 


BFU100866 


24996 


61180 


LPN100962 


37057 


73241 


SPA102792 


12935 


49119 


BFU100867 


24997 


61181 


LPN100965 


37058 


73242 


SPA102794 


12936 


49120 


BFU100868 


24998 


61182 


LPN100968 


37059 


73243 


SPA102795 


12937 


49121 


BFU100907 


24999 


61183 


LPN100982 


37060 


73244 


SPA102796 


12938 


49122 


BFU100939 


25000 


61184 


LPN100988 


37061 


73245 


SPA102798 


12939 


49123 


BFU100945 


25001 


61185 


LPN100990 


37062 


73246 


SPA102801 


12940 


49124 


BFU100947 


25002 


61186 


LPN100995 


37063 


73247 


SPA102802 


12941 


49125 


BFU1 00950 


25003 


61187 


LPN101006 


37064 


73248 


SPA1 02803 


12942 


49126 


BFU1 00954 


25004 


61188 


LPN101016 


37065 


73249 


SPA102806 


12943 


49127 


BFU100980 


25005 


61189 


LPN101017 


37066 


73250 


SPA102808 


12944 


49128 


BFU100991 


25006 


61190 


LPN101018 


37067 


73251 


SPA102812 


12945 


49129 


BFU100993 


25007 


61191 


LPN101026 


37068 


73252 


SPA102819 


12946 


49130 


BFU100995 


25008 


61192 


LPN101041 


37069 


73253 


SPA102820 


12947 


49131 


BFU101014 


25009 


61193 


LPN101049 


37070 


73254 


SPA102828 


12948 


49132 


BFU101022 


25010 


61194 


LPN101055 


37071 


73255 


SPA102831 


12949 


49133 


BFU101027 


25011 


61195 


LPN101085 


37072 


73256 


SPA102834 


12950 


49134 


BFU101036 


25012 


61196 


LPN101088 


37073 


73257 


SPA102836 


12951 


49135 


BFU101038 


25013 


61197 


LPN101097 


37074 


73258 


SPA102837 


12952 


49136 


BFU101050 


25014 


61198 


LPN101111 


37075 


73259 


SPA102841 


12953 


49137 


BFU101051 


25015 


61199 


LPN101116 


37076 


73260 


SPA102842 


12954 


49138 


BFU101073 


25016 


61200 


LPN101126 


37077 


73261 


SPA102846 


12955 


49139 


BFU101074 


25017 


61201 


LPN101129 


37078 


73262 


SPA102856 


12956 


49140 


BFU101081 


25018 


61202 


LPN101130 


37079 


73263 


SPA102874 


12957 


49141 


BFU101094 


25019 


61203 


LPN101135 


37080 


73264 


SPA102876 


12958 


49142 


BFU101096 


25020 


61204 


LPN101141 


37081 


73265 


SPA102883 


12959 


49143 


BFU101107 


25021 


61205 


LPN101153 


37082 


73266 


SPA102886 


12960 


49144 


BFU101113 


25022 


61206 


LPN101155 


37083 


73267 


SPA102897 


12961 


49145 


BFU101118 


25023 


61207 


LPN101161 


37084 


73268 


SPA102906 


12962 


49146 


BFU101121 


25024 


61208 


LPN101162 


37085 


73269 


SPA102908 


12963 


49147 


BFU101138 


25025 


61209 


LPN101167 


37086 


73270 


SPA102910 


12964 


49148 


BFU101142 


25026 


61210 


LPN101177 


37087 


73271 


SPA102914 


12965 


49149 


BFU101145 


25027 


61211 


LPN10U78 


37088 


73272 


SPA102916 


12966 


49150 


BFU101148 


25028 


61212 


LPN101186 


37089 


73273 


SPA102917 


12967 


49151 


BFU101149 


25029 


61213 


LPN10U89 


37090 


73274 


SPA102924 


12968 


49152 


BFU101154 


25030 


61214 


LPN101194 


37091 


73275 


SPA1 02933 


12969 


49153 


BFU101157 


25031 


61215 


LPN101208 


37092 


73276 


SPA102935 


12970 


49154 


BFU101165 


25032 


61216 


LPN101209 


37093 


73277 




12971 


49155 


BFU101166 


25033 


61217 


LPN101227 


37094 


73278 


SPA102938 


12972 


49156 


BFU101173 


25034 


61218 


LPN101229 


37095 


73279 


SPA102939 


12973 


49157 


BFU101199 


25035 


61219 


LPN101231 


37096 


73280 


SPA102952 


12974 


49158 


BFU101208 


25036 


61220 


LPN101240 


37097 


73281 


SPA102961 


12975 


49159 


BFU101210 


25037 


61221 


LPN101241 


37098 


73282 


SPA102971 



416 



Printed from Mimosa 04/07/23 08:40:58 Page: 418 



WO 02/077183 



TVKT A 
UNA 


Protein 


Gene LocusID 




Can 1 1 % 




12976 


49160 


BFU101219 


12977 


49161 


BFU101224 


12978 


49162 


BFU101229 


12979 


49163 


BFU101230 


12980 


49164 


BFU101231 


12981 


49165 


BFU101232 


12982 


49166 


BFU101233 


12983 


49167 


BFU101239 


12984 


49168 


BFU101254 


12985 


49169 


BFU101273 


12986 


49170 


BFU101276 


12987 


49171 


BFU101289 


12988 


49172 


BFU101296 


12989 


49173 


BFU101300 


12990 


49174 


BFU101321 


12991 


49175 


BFU101343 


12992 


49176 


BFU101346 


12993 


49177 


BFU101347 


12994 


49178 


BFU101352 


12995 


49179 


BFU101355 


12996 


49180 


BFU101358 


12997 


49181 


BFU101371 


12998 


49182 


BFU101390 


12999 


49183 


BFU101391 


13000 


49184 


BFU101392 


13001 


49185 


BFU101396 


13002 


49186 


BFU101441 


13003 


49187 


BFU101445 


13004 


49188 


BFU101450 


13005 


49189 


BFU101460 


13006 


49190 


BFU101488 


13007 


49191 


BFU101491 


13008 


49192 


BFU101498 


13009 


49193 


BFU101500 


13010 


49194 


BFU101504 


13011 


49195 


BFU101514 


13012 


49196 


BFU101528 


13013 


49197 


BFU101537 


13014 


49198 


BFU101538 


13015 


49199 


BFU1 01555 


13016 


49200 


BFU101557 


13017 


49201 


BFU101558 


13018 


49202 


BFU101559 


13019 


49203 


BFU101564 


13020 


49204 


BFU101573 


13021 


49205 


BFU101584 


13022 


49206 


BFU101594 


13023 


49207 


BFU101595 


13024 


49208 


BFU101596 


13025 


49209 


BFU101597 


13026 


49210 


BFU101599 


13027 


49211 


BFU101626 


13028 


49212 


BFU101638 


13029 


49213 


BFU101647 


13030 


49214 


BFU101657 



TYNJA 


Protein 


/Tana T rt/*nc 111 


OGIJ1JL/ 






25038 


61222 


LPN101252 


25039 


61223 


LPN101253 


25040 


61224 


LPN101257 


25041 


61225 


LPN101264 


25042 


61226 


LPN101272 


25043 


61227 


LPN101283 


25044 


61228 


LPN101284 


25045 


61229 


LPN101285 


25046 


61230 


LPN101295 


25047 


61231 


LPN101298 


25048 


61232 


LPN101316 


25049 


61233 


LPN101317 


25050 


61234 


LPN101324 


25051 


61235 


LPN101338 


25052 


61236 


LPN101342 


25053 


61237 


LPN101348 


25054 


61238 


LPN101352 


25055 


61239 


LPN101358 


25056 


61240 


LPN101363 


25057 


61241 


LPN101369 


25058 


61242 


LPN101370 


25059 


61243 


LPN101375 


25060 


61244 


LPN101389 


25061 


61245 


LPN101390 


25062 


61246 


LPN101401 


25063 


61247 


LPN101403 


25064 


61248 


LPN101405 


25065 


61249 


LPN101410 


25066 


61250 


LPN101418 


25067 


61251 


LPN101429 


25068 


61252 


LPN101432 


25069 


61253 


LPN101435 


25070 


61254 


LPN101443 


25071 


61255 


LPN101449 


25072 


61256 


LPN101451 


25073 


61257 


LPN101454 


25074 


61258 


LPN101460 


25075 


61259 


LPN101461 


25076 


61260 


LPN101462 


25077 


61261 


LPN101463 


25078 


61262 


LPN101472 


25079 


61263 


LPN101474 


25080 


61264 


LPN101476 


25081 


61265 


LPN101477 


25082 


61266 


LPN101493 


25083 


61267 


LPN101495 


25084 


61268 


LPN101502 


25085 


61269 


LPN101508 


25086 


61270 


LPN101514 


25087 


61271 


LPN101519 


25088 


61272 


LPN101520 


25089 


61273 


LPN101523 


25090 


61274 


LPN101529 


25091 


61275 


LPN101532 


25092 


61276 


LPN101546 



417 



PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




37099 


73283 


SPA102972 


37100 


73284 


SPA102974 


37101 


73285 


SPA102976 


37102 


73286 


SPA102977 


37103 


73287 


SPA102978 


37104 


73288 


SPA102979 


37105 


73289 


SPA102980 


37106 


73290 


SPA102982 


37107 


73291 


SPA102989 


37108 


73292 


SPA102993 


37109 


73293 


SPA102996 


37110 


73294 


SPA102997 


37111 


73295 


SPA102998 


37112 


73296 


SPA103001 


37113 


73297 


SPA103008 


37114 


73298 


SPA103010 


37115 


73299 


SPA103016 


37116 


73300 


SPA103017 


37117 


73301 


SPA103023 


37118 


73302 


SPA1 03024 


37119 


73303 


SPA103028 


37120 


73304 


SPA1 03032 


37121 


73305 


SPA103039 


37122 


73306 


SPA103041 


37123 


73307 


SPA1 03053 


37124 


73308 


SPA103063 


37125 


73309 


SPA103064 


37126 


73310 


SPA103066 


37127 


73311 


SPA103068 


37128 


73312 


SPA103073 


37129 


73313 


SPA103077 


37130 


73314 


SPA103081 


37131 


73315 


SPA103088 


37132 


73316 


SPA103099 


37133 


73317 


SPA103104 


37134 


73318 


SPA103107 


37135 


73319 


SPA103U0 


37136 


73320 


SPA103111 


37137 


73321 


SPA103113 


37138 


73322 


SPA103117 


37139 


73323 


SPA103118 


37140 


73324 


SPA103120 


37141 


73325 


SPA103123 


37142 


73326 


SPA103124 


37143 


73327 


SPA103125 


37144 


73328 


SPA103126 


37145 


73329 


SPA103128 


37146 


73330 


SPA103134 


37147 


73331 


SPA103143 


37148 


73332 


SPA103146 


37149 


73333 


SPA103147 


37150 


73334 


SPA103149 


37151 


73335 


SPA103154 


37152 


73336 


SPA103158 


37153 


73337 


SPA103161 



Printed from Mimosa 04/07/23 08:41:00 Page: 419 



WO 02/077183 
DNA Protein Gene LoeusED 
SeqID SeqID 



DNA 
SeqID 



PCT/US02/09107 
Protein Gene LocusE) I DNA Protein Gene LocusE) 
SeqID I SeqID SeqED 



13031 

13032 

13033 

13034 

13035 

13036 

13037 

13038 

13039 

13040 

13041 

13042 

13043 

13044 

13045 

13046 

13047 

13048 

13049 

13050 

13051 

13052 

13053 

13054 

13055 

13056 

13057 

13058 

13059 

13060 

13061 

13062 

13063 

13064 

13065 

13066 

13067 

13068 

13069 

13070 

13071 

13072 

13073 

13074 

13075 

13076 

13077 

13078 

13079 

13080 

13081 

13082 

13083 

13084 

13085 



49215 

49216 

49217 

49218 

49219 

49220 

49221 

49222 

49223 

49224 

49225 

49226 

49227 

49228 

49229 

49230 

49231 

49232 

49233 

49234 

49235 

49236 

49237 

49238 

49239 

49240 

49241 

49242 

49243 

49244 

49245 

49246 

49247 

49248 

49249 

49250 

49251 

49252 

49253 

49254 

49255 

49256 

49257 

49258 

49259 

49260 

49261 

49262 

49263 

49264 

49265 

49266 

49267 

49268 

49269 



BFU101663 

BFU101670 

BFU1O1680 

BFU101681 

BFU101687 

BFU101703 

BFU1O1706 

BFU101725 

BFU101728 

BFU101736 

BFU101740 

BFU101746 

BFU101750 

BFU101752 

BFU101753 

BFU101790 

BFU101821 

BFU101823 

BFU101829 

BFU101848 

BFU101858 

BFU101860 

BFU101867 

BFU101876 

BFU101932 

BFU101934 

BFU101939 

BFU101941 

BFU101944 

BFU101947 

BFU101987 

BFU101996 

BFU102001 

BFU102012 

BFU102030 

BFU102033 

BFU102051 

BFU102061 

BFU102064 

BFU102065 

BFU102066 

BFU102067 

BFU102068 

BFU102072 

BFU102075 

BFU102076 

BFU102079 

BFU102083 

BFU102105 

BFU102111 

BFU102148 

BFU102154 

BFU102156 

BFU102165 

BFU102258 



25093 

25094 

25095 

25096 

25097 

25098 

25099 

25100 

25101 

25102 

25103 

25104 

25105 

25106 

25107 

25108 

25109 

25110 

25111 

25112 

25113 

25114 

25115 

25116 

25117 

25118 

25119 

25120 

25121 

25122 

25123 

25124 

25125 

25126 

25127 

25128 

25129 

25130 

25131 

25132 

25133 

25134 

25135 

25136 

25137 

25138 

25139 

25140 

25141 

25142 

25143 

25144 

25145 

25146 

25147 



61277 

61278 

61279 

61280 

61281 

61282 

61283 

61284 

61285 

61286 

61287 

61288 

61289 

61290 

61291 

61292 

61293 

61294 

61295 

61296 

61297 

61298 

61299 

61300 

61301 

61302 

61303 

61304 

61305 

61306 

61307 

61308 

61309 

61310 

61311 

61312 

61313 

61314 

61315 

61316 

61317 

61318 

61319 

61320 

61321 

61322 

61323 

61324 

61325 

61326 

61327 

61328 

61329 

61330 

61331 

418 



LPN101554 

LPN101555 

LPN101562 

LPN101572 

LPN101576 

LPN101587 

LPN101590 

LPN101592 

LPN101593 

LPN101596 

LPN101597 

LPN101606 

LPN101607 

LPN101609 

LPN101615 

LPN101618 

LPN101622 

LPN101626 

LPN101631 

LPN101639 

LPN101642 

LPN101645 

LPN101662 

LPN101663 

LPN101679 

LPN101684 

LPN101696 

LPN101701 

LPN101703 

LPN101706 

IJPN101707 

LPN101708 

LPN101710 

LPN101720 

LPN101724 

LPN101729 

LPN101740 

LPN1 01746 

LPN101764 

LPN101771 

LPN101775 

LPN101785 

LPN101798 

LPN101809 

LPN101816 

LPN101818 

LPN101832 

LPN101834 

LPN101854 

LPN101860 

LPN101866 

LPN101884 

LPN101888 

LPN101898 

LPN101900 



37154 

37155 

37156 

37157 

37158 

37159 

37160 

37161 

37162 

37163 

37164 

37165 

37166 

37167 

37168 

37169 

37170 

37171 

37172 

37173 

37174 

37175 

37176 

37177 

37178 

37179 

37180 

37181 

37182 

37183 

37184 

37185 

37186 

37187 

37188 

37189 

37190 

37191 

37192 

37193 

37194 

37195 

37196 

37197 

37198 

37199 

37200 

37201 

37202 

37203 

37204 

37205 

37206 

37207 

37208 



73338 

73339 

73340 

73341 

73342 

73343 

73344 

73345 

73346 

73347 

73348 

73349 

73350 

73351 

73352 

73353 

73354 

73355 

73356 

73357 

73358 

73359 

73360 

73361 

73362 

73363 

73364 

73365 

73366 

73367 

73368 

73369 

73370 

73371 

73372 

73373 

73374 

73375 

73376 

73377 

73378 

73379 

73380 

73381 

73382 

73383 

73384 

73385 

73386 

73387 

73388 

73389 

73390 

73391 

73392 



SPA103168 

SPA103175 

SPA103176 

SPA103178 

SPA103180 

SPA103181 

SPA103182 

SPA103183 

SPA103184 

SPA103191 

SPA103196 

SPA103206 

SPA103215 

SPA103216 

SPA103217 

SPA103220 

SPA103227 

SPA103241 

SPA103242 

SPA103252 

SPA103259 

SPA103272 

SPA103275 

SPA103278 

SPA103281 

SPA103282 

SPA103290 

SPA103293 

SPA103296 

SPA103297 

SPA103312 

SPA103313 

SPA103314 

SPA103316 

SPA103322 

SPA103323 

SPA103331 

SPA103341 

SPA103343 

SPA103344 

SPA103363 

SPA103375 

SPA103381 

SPA103388 

SPA1 03397 

SPA103398 

SPA1 03402 

SPA1 03404 

SPA103406 

SPA103407 

SPA103408 

SPA103410 

SPA103411 

SPA103415 

SPA103416 



Printed from Mimosa 04/07/23 08:41:01 Page: 420 



WO 02/077183 



DNA 


Protein 


Gene Locus ED 


SeqID 


SeqID 




13086 


49270 


BFU102292 


13087 


49271 


BFU102304 


13088 


49272 


BFU1O2307 


13089 


49273 


BFU102313 


13090 


49274 


BFU102327 


13091 


49275 


BFU102333 


13092 


49276 


BFU102341 


13093 


49277 


BFU102346 


13094 


49278 


BFU102348 


13095 


49279 


BFU102350 


13096 


49280 


BFU102353 


13097 


49281 


BFU1 02354 


13098 


49282 


BFU102355 


13099 


49283 


BFU102356 


13100 


49284 


BFU102357 


13101 


49285 


BFU102358 


13102 


49286 


BFU102359 


13103 


49287 


BFU102363 


13104 


49288 


BFU102365 


13105 


49289 


BFU102389 


13106 


49290 


BFU102395 


13107 


49291 


BFU1 02407 


13108 


49292 


BFU102443 


13109 


49293 


BFU102444 


13110 


49294 


BFU102456 


13111 


49295 


BFU102473 


13112 


49296 


BFU102476 


13113 


49297 


BFU102498 


13114 


49298 


BFU102499 


13115 


49299 


BFU1O2502 


13116 


49300 


BFU102503 


13117 


49301 


BFU102511 


13118 


49302 


BFU102513 


13119 


49303 


BFU102518 


13120 


49304 


BFU102520 


13121 


49305 


BFU102555 


13122 


49306 


BFU102571 


13123 


49307 


BFU102576 


13124 


49308 


BFU102581 


13125 


49309 


BFU102583 


13126 


49310 


BFU102584 


13127 


49311 


BFU102587 


13128 


49312 


BFU102589 


13129 


49313 


BFU102591 


13130 


49314 


BFU102595 


13131 


49315 


BFU102597 


13132 


49316 


BFU102598 


13133 


49317 


BFU102599 


13134 


49318 


BFU102600 


13135 


49319 


BFU102611 


13136 


49320 


BFU102617 


13137 


49321 


BFU102622 


13138 


49322 


BFU102625 


13139 


49323 


BFU102626 


13140 


49324 


BFU102630 



DNA 


Protein 




SeqID 


Q»nTT"l 
ocqiu 




25148 


61332 


LPN101913 


25149 


61333 


LPN101924 


25150 


61334 


LPN101927 


25151 


61335 


LPN101936 


25152 


61336 


LPN101937 


25153 


61337 


LPN101940 


25154 


61338 


LPN101961 


25155 


61339 


LPN101974 


25156 


61340 


LPN101981 


25157 


61341 


LPN101987 


25158 


61342 


LPN101988 


25159 


61343 


LPN101990 


25160 


61344 


LPN101992 


25161 


61345 


LPN101995 


25162 


61346 


LPN101998 


25163 


61347 


LPN102009 


25164 


61348 


LPN102025 


25165 


61349 


LPN102050 


25166 


61350 


LPN102055 


25167 


61351 


LPN102062 


25168 


61352 


LPN102073 


25169 


61353 


LPN102084 


25170 


61354 


LPN102086 


25171 


61355 


LPN102089 


25172 


61356 


LPN102090 


25173 


61357 


LPN102097 


25174 


61358 


LPN102108 


25175 


61359 


LPN102112 


25176 


61360 


LPN102113 


25177 


61361 


LPN102115 


25178 


61362 


LPN102121 


25179 


61363 


LPN102124 


25180 


61364 


LPN102134 


25181 


61365 


LPN102136 


25182 


61366 


LPN102138 


25183 


61367 


LPN102139 


25184 


61368 


LPN102152 


25185 


61369 


LPN1 02155 


25186 


61370 


LPN102178 


25187 


61371 


LPN1 02188 


25188 


61372 


LPN102191 


25189 


61373 


LPN102197 


25190 


61374 


LPN1 02202 


25191 


61375 


LPN1 02205 


25192 


61376 


LPN102216 


25193 


61377 


LPN1 02221 


25194 


61378 


LPN1 02226 


25195 


61379 


LPN102227 


25196 


61380 


LPN102231 


25197 


61381 


LPN102235 


25198 


61382 


LPN102252 


25199 


61383 


LPN1 02261 


25200 


61384 


LPN102267 


25201 


61385 


LPN102268 


25202 


61386 


LPN102283 



419 



PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




37209 


73393 


SPA103418 


37210 


73394 


SPA103428 


37211 


73395 


SPA103429 


37212 


73396 


SPA103434 


37213 


73397 


SPA103436 


37214 


73398 


SPA103439 


37215 


73399 


SPA103443 


37216 


73400 


SPA103445 


37217 


73401 


SPA103450 


37218 


73402 


SPA103454 


37219 


73403 


SPA103461 


37220 


73404 


SPA103466 


37221 


73405 


SPA103469 


37222 


73406 


SPA103470 


37223 


73407 


SPA103471 


37224 


73408 


SPA103480 


37225 


73409 


SPA103481 


37226 


73410 


SPA103486 


37227 


73411 


SPA103511 


37228 


73412 


SPA103512 


37229 


73413 


SPA103513 


37230 


73414 


SPA103515 


37231 


73415 


SPA103518 


37232 


73416 


SPA103524 


37233 


73417 


SPA103528 


37234 


73418 


SPA103529 


37235 


73419 


SPA103530 


37236 


73420 


SPA103535 


37237 


73421 


SPA103542 


37238 


73422 


SPA103543 


37239 


73423 


SPA103545 


37240 


73424 


SPA103555 


37241 


73425 


SPA103556 


37242 


73426 


SPA103570 


37243 


73427 


SPA103571 


37244 


73428 


SPA103572 


37245 


73429 


SPA103576 


37246 


73430 


SPA103579 


37247 


73431 


SPA103596 


37248 


73432 


SPA103608 


37249 


73433 


SPA103626 


37250 


73434 


SPA103628 


37251 


73435 


SPA103631 


37252 


73436 


SPA103636 


37253 


73437 


SPA103638 


37254 


73438 


SPA103652 


37255 


73439 


SPA103653 


37256 


73440 


SPA103654 


37257 


73441 


SPA103660 


37258 


73442 


SPA103662 


37259 


73443 


SPA103678 


37260 


73444 


SPA103688 


37261 


73445 


SPA103696 


37262 


73446 


SPA103699 


37263 


73447 


SPA103705 



Printed from Mimosa 04/07/23 08:41:02 Page: 421 



WO 02/077183 
DNA Protein Gene LocusID | 
SeqID SeqlD 



DNA Protein Gene LocusID 
SeqID SeqID 



PCT/US02/09107 
DNA Protein Gene LocusID 
SeqID SeqID 



13141 
13142 
13143 
13144 
13145 
13146 
13147 
13148 
13149 
13150 
13151 
13152 
13153 
13154 
13155 
13156 
13157 
13158 
13159 
13160 
13161 
13162 
13163 
13164 
13165 
13166 
13167 
13168 
13169 
13170 
13171 
13172 
13173 
13174 
13175 
13176 
13177 
13178 
13179 
13180 
13181 
13182 
13183 
13184 
13185 
13186 
13187 
13188 
13189 
13190 
13191 
13192 
13193 
13194 
13195 



49325 
49326 
49327 
49328 
49329 
49330 
49331 
49332 
49333 
49334 
49335 
49336 
49337 
49338 
49339 
49340 
49341 
49342 
49343 
49344 
49345 
49346 
49347 
49348 
49349 
49350 
49351 
49352 
49353 
49354 
49355 
49356 
49357 
49358 
49359 
49360 
49361 
49362 
49363 
49364 
49365 
49366 
49367 
49368 
49369 
49370 
49371 
49372 
49373 
49374 
49375 
49376 
49377 
49378 
49379 



BFU102631 

BFU102634 

BFU102636 

BFU102640 

BFU102642 

BFU102649 

BFU102654 

BFU102660 

BFU102661 

BFU102678 

BFU102694 

BFU1 02699 

BFU102702 

BFU102708 

BFU102709 

BFU102711 

BFU102712 

BFU102714 

BFU102715 

BFU102716 

BFU102717 

BFU102720 

BFU102721 

BFU102731 

BFU102739 

BFU102740 

BFU102747 

BFU102753 

BFU 102756 

BFU102771 

BFU102806 

BFU102808 

BFU102831 

BFU102835 

BFU102841 

BFU102845 

BFU1 02860 

BFU102868 

BFU102894 

BFU102896 

BFU102903 

BFU102908 

BFU102916 

BFU102918 

BFU102922 

BFU102927 

BFU102931 

BFU102984 

BFU102990 

BFU102993 

BFU1O3000 

BFU103004 

BFU103011 

BFU103016 

BFU103019 



25203 

25204 

25205 

25206 

25207 

25208 

25209 

25210 

25211 

25212 

25213 

25214 

25215 

25216 

25217 

25218 

25219 

25220 

25221 

25222 

25223 

25224 

25225 

25226 

25227 

25228 

25229 

25230 

25231 

25232 

25233 

25234 

25235 

25236 

25237 

25238 

25239 

25240 

25241 

25242 

25243 

25244 

25245 

25246 

25247 

25248 

25249 

25250 

25251 

25252 

25253 

25254 

25255 

25256 

25257 



61387 
61388 
61389 
61390 
61391 
61392 
61393 
61394 
61395 
61396 
61397 
61398 
61399 
61400 
61401 
61402 
61403 
61404 
61405 
61406 
61407 
61408 
61409 
61410 
61411 
61412 
61413 
61414 
61415 
61416 
61417 
61418 
61419 
61420 
61421 
61422 
61423 
61424 
61425 
61426 
61427 
61428 
61429 
61430 
61431 
61432 
61433 
61434 
61435 
61436 
61437 
61438 
61439 
61440 
61441 
420 



LPN1 02284 
LPN102297 
LPN102310 
LPN102317 
LPN102321 
LPN102324 
LPN102332 
LPN102343 
LPN102350 
LPN102353 
LPN102354 
LPN102366 
LPN102372 
LPN102387 
LPN102390 
LPN102392 
LPN102404 
LPN102408 
LPN102412 
LPN102414 
LPN102418 
LPN102433 
LPN102439 
LPN102440 
LPN102441 
LPN102451 
LPN102459 
LPN102471 
LPN102475 
LPN102481 
LPN102482 
LPN102483 
LPN102484 
LPN102488 
LPN102500 
LPN102504 
LPN102505 
LPN102506 
LPN102510 
LPN102511 
LPN102520 
LPN102528 
LPN102533 
LPN102537 
LPN102542 
LPN102543 
LPN102544 
LPN102554 
LPN102556 
LPN102566 
LPN102575 
LPN102579 
LPN102581 
LPN102583 
LPN102588 



37264 

37265 

37266 

37267 

37268 

37269 

37270 

37271 

37272 

37273 

37274 

37275 

37276 

37277 

37278 

37279 

37280 

37281 

37282 

37283 

37284 

37285 

37286 

37287 

37288 

37289 

37290 

37291 

37292 

37293 

37294 

37295 

37296 

37297 

37298 

37299 

37300 

37301 

37302 

37303 

37304 

37305 

37306 

37307 

37308 

37309 

37310 

37311 

37312 

37313 

37314 

37315 

37316 

37317 

37318 



73448 

73449 

73450 

73451 

73452 

73453 

73454 

73455 

73456 

73457 

73458 

73459 

73460 

73461 

73462 

73463 

73464 

73465 

73466 

73467 

73468 

73469 

73470 

73471 

73472 

73473 

73474 

73475 

73476 

73477 

73478 

73479 

73480 

73481 

73482 

73483 

73484 

73485 

73486 

73487 

73488 

73489 

73490 

73491 

73492 

73493 

73494 

73495 

73496 

73497 

73498 
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73500 

73501 

73502 
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SPA103719 
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SPA103730 

SPA103732 

SPA103735 

SPA103746 
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SPA103752 

SPA103753 
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SPA103767 
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SPA103792 
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SPA103850 

SPA103851 

SPA103852 

SPA103853 

SPA103863 

SPA103864 

SPA103867 

SPA103879 

SPA103880 

SPA103881 

SPA103882 

SPA103885 

SPA103890 

SPA103892 

SPA103893 

SPA103897 
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SPA103909 
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SPA103939 

SPA103940 

SPA103946 

SPA103949 
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13196 


49380 


BFU103022 


13197 


49381 


BFU103037 


13198 


49382 


BFU103057 


13199 


49383 


BFU103077 


13200 


49384 


BFU103121 


11901 


49385 


BFU103132 




49386 


BFU103134 




49387 


BFU103146 


11904 


49388 


BFU103150 


13205 


49389 


BFU103152 


11906 


49390 


BFU103157 


13207 


49391 


BFU103167 


13208 


49392 


BFU103168 


13209 


49393 


BFU103170 


11910 


49394 


BFU103174 


1191 1 


40105 


BFU103175 


11919 


40106 


BFU103182 




40107 


BFIJ103183 


1 1914 


40108 


BFU103184 


11915 


40100 


BFU103189 


11916 


49400 


BFU103203 


11917 


49401 


BFU103213 

UJL VJXV*^**X«^ 


11918 


49402 


BFU103218 


11910 


49403 


BFU103220 


11920 


49404 


BFU103222 


11921 


49405 


BFU103224 


1 1999 


49406 


BFU103226 
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40407 


BFU103241 


1 1994 


40408 


BFIJ103244 
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1199S 


49409 


BFU103245 

XJX VJ JLV^**~i/ 


Wild 


49410 


BFU103253 


11997 


49411 


BFU103281 


11928 


49412 


BFU103301 


13229 


49413 


BFU103302 


11210 


49414 


BFU103304 


11211 


49415 


BFU103306 


11919 


49416 


BFU103313 

x*x ' xw*^»' x^ 


11911 


49417 


BFU103320 


11914 


49418 


BFU103333 


11915 


49419 


BFU103343 


13236 


49420 


BFU103359 


13237 


49421 


BFU103363 


13238 


49422 


BFU103366 


13239 


49423 


BFU103369 


13240 


49424 


BFU103371 


13241 


49425 


BFU103387 


13242 


49426 


BFU103391 


13243 


49427 


BFUI03395 


13244 


49428 


BFU103399 


13245 


49429 


BFU103402 


13246 


49430 


BFU103403 


13247 


49431 


BFU103412 


13248 


49432 


BFU103415 


13249 


49433 


BFU103416 


13250 


49434 


BFU103417 
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25258 


61442 


LPN102590 


25259 


61443 


LPN102596 


25260 


61444 


LPN102597 


25261 


61445 


LPN102605 


25262 


61446 


LPN102612 


25263 


61447 


LPN102617 


25264 


61448 


LPN102619 


25265 


61449 


LPN102640 


25266 


61450 


LPN102643 


25267 


61451 


LPN102648 


25268 


61452 


LPN102651 


25269 


61453 


LPN102659 


25270 


61454 


LPN102662 


25271 


61455 


LPN102663 


25272 


61456 


LPN102667 


25273 


61457 


LPN102672 


25274 


61458 


LPN102694 


25275 


61459 


LPN102698 


25276 


61460 


LPN102745 


25277 


61461 


LPN102746 


25278 


61462 


LPN102747 


25279 


61463 


LPN102764 


25280 


61464 


LPN102776 


25281 


61465 


LPN102781 


25282 


61466 


LPN102788 


25283 


61467 


LPN102792 


25284 


61468 


LPN102814 


25285 


61469 


LPN102830 


25286 


61470 


LPN102841 


25287 


61471 


LPN102846 


25288 


61472 


LPN102850 


25289 


61473 


LPN102855 


25290 


61474 


LPN102857 


25291 


61475 


LPN102872 


25292 


61476 


LPN102878 


25293 


61477 


LPN102879 


25294 


61478 


LPN102893 


25295 


61479 


LPN102896 


25296 


61480 


LPN102898 


25297 


61481 


LPN102911 


25298 


61482 


LPN102913 


25299 


61483 


LPN102926 


25300 


61484 


LPN102929 


25301 


61485 


LPN102930 


25302 


61486 


LPN1 02938 


25303 


61487 


LPN102947 


25304 


61488 


LPN102949 


25305 


61489 


LPN102953 


25306 


61490 


LPN102962 


25307 


61491 


LPN102964 


25308 


61492 


LPN102982 


25309 


61493 


LPN102983 


25310 


61494 


LPN102990 


25311 


61495 


LPN102993 


25312 


61496 


LPN102997 
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37319 


73503 


SPA103964 


37320 


73504 


SPA103965 


37321 


73505 


SPA103978 


37322 


73506 


SPA103998 


37323 


73507 


SPA104004 


37324 


73508 


SPA104023 


37325 


73509 


SPA104025 


37326 


73510 


SPA104027 


37327 


73511 


SPA104029 


37328 


73512 


SPA104031 


37329 


73513 


SPA1 04033 


37330 


73514 


SPA104034 


37331 


73515 


SPA104038 


37332 


73516 


SPA104044 


37333 


73517 


SPA104049 


37334 


73518 


SPA104052 


37335 


73519 


SPA104056 


37336 


73520 


SPA104062 


37337 


73521 


SPA104075 


37338 


73522 


SPA104078 


37339 


73523 


SPA104080 


37340 


73524 


SPA104129 


37341 


73525 


SPA104151 


37342 


73526 


SPA104168 


37343 


73527 


SPA104183 


37344 


73528 


SPA104184 


37345 


73529 


SPA104187 


37346 


73530 


SPA104198 


37347 


73531 


SPA104199 


37348 


73532 


SPA104210 


37349 


73533 


SPA104215 


37350 


73534 


SPA104230 


37351 


73535 


SPA104232 


37352 


73536 


SPA1 04234 


37353 


73537 


SPA104236 


37354 


73538 


SPA104265 


37355 


73539 


SPA104286 


37356 


73540 


SPA104299 


37357 


73541 


SPA104301 


37358 


73542 


SPA104302 


37359 


73543 


SPA104303 


37360 


73544 


SPA104305 


37361 


73545 


SPA104307 


37362 


73546 


SPA104309 


37363 


73547 


SPA104310 


37364 


73548 


SPA104311 


37365 


73549 


SPA104312 
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73550 


SPA104313 
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73551 


SPA104314 
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73552 


SPA1 04315 


37369 


73553 


SPA104316 
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SPA104317 
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73556 


SPA1 04319 
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73557 


SPA104320 
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13251 


49435 


BFU103430 


13252 


49436 


BFU103431 


13253 


49437 


BFU103444 


13254 


49438 


BFU103452 


13255 


49439 


BFU103468 


13256 


49440 


BFU103471 


13257 


49441 


BFU103478 


13258 


49442 


BFU103486 


13259 


49443 


BFU103489 


13260 


49444 


BFU103492 


13261 


49445 


BFU103494 


13262 


49446 


BFU103498 


13263 


49447 


BFU103501 


13264 


49448 


BFU103508 


13265 


49449 


BFU103511 


13266 


49450 


BFU103516 


13267 


49451 


BFU103519 


13268 


49452 


BFU103521 


13269 


49453 


BFU103522 


13270 


49454 


BFU103523 


13271 


49455 


BFU103526 


13272 


49456 


BFU103528 


13273 


49457 


BFU 103535 


13274 


49458 


BFU103546 


13275 


49459 


BFU103555 


13276 


49460 


BFU103576 


13277 


49461 


BFU103577 


13278 


49462 


BFU103585 


13279 


49463 


BFU103586 


13280 


49464 


BFU103591 


13281 


49465 


BFU103598 


13282 


49466 


BFU103600 


13283 


49467 


BFU103608 


13284 


49468 


BFU103630 


13285 


49469 


BFU103667 


13286 


49470 


BFU103699 


13287 


49471 


BFU103716 


13288 


49472 


BFU103784 


13289 


49473 


BFU103812 


13290 


49474 


BFU103848 


13291 


49475 


BFU103878 


13292 


49476 


BFU103895 


13293 


49477 


BFU103897 


13294 


49478 


BFU103900 


13295 


49479 


BFU103929 


13296 


49480 


BFU103969 


13297 


49481 


BFU104019 


13298 


49482 


BFU104042 


13299 


49483 


BFU104105 


13300 


49484 


BFU104113 


13301 


49485 


BFU104126 


13302 


49486 


BFU1 04191 


13303 


49487 


BFU104253 


13304 


49488 


BFU104257 


13305 


49489 


BFU104263 
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25313 


61497 


LPN103001 


25314 


61498 


LPN103004 


25315 


61499 


LPN103006 


25316 


61500 


LPN103008 


25317 


61501 


LPN103014 


25318 


61502 


LPN103035 


25319 


61503 


LFN103037 


25320 


61504 


LPN103064 


25321 


61505 


LPN103077 


25322 


61506 


LPN103085 


25323 


61507 


LPN103089 


25324 


61508 


LPN1 03093 


25325 


61509 


LPN103102 


25326 


61510 


LPN103112 


25327 


61511 


LPN103118 


25328 


61512 


LPN103124 


25329 


61513 


LPN103126 


25330 


61514 


LPN103127 


25331 


61515 


LPN103135 


25332 


61516 


LPN103143 


25333 


61517 


LPN103150 


25334 


61518 


LPN103151 


25335 


61519 


LPN103152 


25336 


61520 


LPN103162 


25337 


61521 


LPN103164 


25338 


61522 


LPN103173 


25339 


61523 


LPN103175 


25340 


61524 


LPN103186 


25341 


61525 


LPN103187 


25342 


61526 


LPN103194 


25343 


61527 


LPN103200 


25344 


61528 


LPN103215 


25345 


61529 


LPN103222 


25346 


61530 


LPN103227 


25347 


61531 


LPN103244 


25348 


61532 


LPN103251 


25349 


61533 


LPN103257 


25350 


61534 


LPN103264 


25351 


61535 


LPN103276 


25352 


61536 


LPN103285 


25353 


61537 


LPN103288 


25354 


61538 


LPN103299 


25355 


61539 


LPN103302 


25356 


61540 


LPN103304 


25357 


61541 


LPN103319 


25358 


61542 


LPN103326 


25359 


61543 


LPN103327 


25360 


61544 


LPN103343 


25361 


61545 


LPN103344 


25362 


61546 


LrN 10334/ 


25363 


61547 


LPN103351 


25364 


61548 


LPN103355 


25365 


61549 


LPN103357 


25366 


61550 


LPN1 03370 
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61551 


LPN103373 
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37374 


73558 


SPA104321 


37375 


73559 


SPA104323 
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73560 


SPA104324 


37377 


73561 


SPA104326 


37378 


73562 


SPA104328 


37379 


73563 


SPA104330 


37380 


73564 


SPA104331 


37381 


73565 


SPA104332 


37382 


73566 


SPA104333 


37383 


73567 


SPA104334 


37384 


73568 


SPA104335 


37385 


73569 


SPA104338 


37386 


73570 


SPA104345 


37387 


73571 


SPA104347 


37388 


73572 


SPA1 04349 


37389 


73573 


SPA104351 


37390 


73574 


SPA104355 


37391 


73575 


SPA104362 


37392 


73576 


SPA104369 


37393 


73577 


SPA104405 


37394 


73578 


SPA104494 


37395 


73579 


SPA104517 


37396 


73580 


SPA104676 


37397 


73581 


SPA104864 


37398 


73582 


SPA104959 


37399 


73583 


SPA105037 


37400 


73584 


SPA105071 


37401 


73585 


SPA105152 


37402 


73586 


SPA105251 


37403 


73587 


SPA105253 


37404 


73588 


SPA105363 


37405 


73589 


SPA105501 


37406 


73590 


SPA105536 


37407 


73591 


SPA105546 


37408 


73592 


SPA105667 


37409 


73593 


SPA106013 


37410 


73594 


SPA106070 


37411 


73595 


SPA106081 


37412 


73596 


SPA106169 


37413 


73597 


SPA106189 


37414 


73598 


SPA106196 


37415 


73599 


SPA106234 


37416 


73600 


SPA106249 


37417 


73601 


SPA106331 


37418 


73602 


SPA106334 


37419 


73603 


SPA106377 


37420 


73604 


SPA106438 


37421 


73605 


SPA106506 


37422 


73606 


SPA106546 


37423 
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SPA106549 
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SPA106733 
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SPA106841 
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13306 


49490 


BFU104281 


13307 


49491 


BFU104282 


13308 


49492 


BFU104286 


13309 


49493 


BFU104304 


13310 


49494 


BFU104326 


13311 


49495 


BFU104367 


13312 


49496 


BFU104372 


13313 


49497 


BFU104375 


13314 


49498 


BFU104396 


13315 


49499 


BFU104436 


13316 


49500 


BFU104448 


13317 


49501 


BFU104450 


13318 


49502 


BFU104508 


13319 


49503 


BFU104512 


13320 


49504 


BFU104514 


13321 


49505 


BFU104521 


13322 


49506 


BFU104726 


13323 


49507 


BFU104727 


13324 


49508 


BFU104735 


13325 


49509 


BFU104746 


13326 


49510 


BFU104800 


13327 


49511 


BFU104827 


13328 


49512 


BFU104873 


13329 


49513 


BFU104892 


13330 


49514 


BFU104903 


13331 


49515 


BFU104929 


13332 


49516 


BFU104942 


13333 


49517 


BFU104983 


13334 


49518 


BFU105028 


13335 


49519 


BFU105039 


13336 


49520 


BFU105060 


13337 


49521 


BFU105062 


13338 


49522 


BFU105066 


13339 


49523 


BFU105067 


13340 


49524 


BFU105069 


13341 


49525 


BFU105081 


13342 


49526 


BFU105096 


13343 


49527 


BFU105165 


13344 


49528 


BFU105204 


13345 


49529 


BFU105208 


13346 


49530 


BFU105217 


13347 


49531 


BFU105225 


13348 


49532 


BFU105240 


13349 


49533 


BFU105257 


13350 


49534 


BFU105259 


13351 


49535 


BFU105262 


13352 


49536 


BFU105280 


13353 


49537 


BFU105302 


13354 


49538 


BFU105306 


13355 


49539 


BFU105309 


13356 


49540 


BFU105313 


13357 


49541 


BFU105347 


13358 


49542 


BFU105355 


13359 


49543 


BFU105460 


13360 


49544 


BFU105494 
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25368 


61552 


LPN103376 


25369 


61553 


LPN103383 


25370 


61554 


LPN103390 


25371 


61555 


LPN103391 


25372 


61556 


LPN103397 


25373 


61557 


LPN103398 


25374 


61558 


LPN103411 


25375 


61559 


LPN103417 


25376 


61560 


LPN103418 


25377 


61561 


LPN103427 


25378 


61562 


LPN103433 


25379 


61563 


LPN103438 


25380 


61564 


LPN103463 


25381 


61565 


LPN103478 


25382 


61566 


LPN103483 


25383 


61567 


LPN103487 


25384 


61568 


LPN103488 


25385 


61569 


LPN103492 


25386 


61570 


LPN10350O 


25387 


61571 


LPN103510 


25388 


61572 


LPN103520 


25389 


61573 


LPN103526 


25390 


61574 


LPN103528 


25391 


61575 


LPN103537 


25392 


61576 


LPN103539 


25393 


61577 


LPN103541 


25394 


61578 


LPN103544 


25395 


61579 


LPN103564 


25396 


61580 


LPN103565 


25397 


61581 


LPN103574 


25398 


61582 


LPN103576 


25399 


61583 


LPN103586 


25400 


61584 


LPN103589 


25401 


61585 


LPN103596 


25402 


61586 


LPN103600 


25403 


61587 


LPN103608 


25404 


61588 


LPN103612 


25405 


61589 


LPN103614 


25406 


61590 


LPN103620 


25407 


61591 


LPN103622 


25408 


61592 


LPN103633 


25409 


61593 


LPN103638 


25410 


61594 


LPN103648 


25411 


61595 


LPN103657 


25412 


61596 


LPNI03658 


25413 


61597 


LPN103660 


25414 


61598 


MAV100005 


25415 


61599 


MAV100054 


25416 


61600 


MAV100073 


25417 


61601 


MAV100075 
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16496 


52680 


CBO103032 


28558 


64742 


MTU202530 


40619 


76803 


UUR100288 


16497 


52681 


CBO 103036 


28559 


64743 


MTU202534 


40620 


76804 


UUR100302 


16498 


52682 


CBO103038 


28560 


64744 


MTU202535 


40621 


76805 


UUR100303 


16499 


52683 


CBO 103040 


28561 


64745 


MTU202543 


40622 


76806 


UUR100308 


16500 


52684 


CBO103041 


28562 


64746 


MTU202546 


40623 


76807 


UUR100310 


16501 


52685 


CBO103047 


28563 


64747 


MTU202567 


40624 


76808 


t tt rn T AA^ 1 1 

UUR100311 


16502 


52686 


CBO103048 


28564 


64748 


MTU202569 


40625 


76809 


UUR100312 


16503 


52687 


CBO 103052 


28565 


64749 


MTU202577 


40626 


76810 


UUR100320 


16504 


52688 


CBO 103058 


28566 


64750 


MTU202578 


40627 


76811 


UUR100322 


16505 


52689 


CBO103064 


28567 


64751 


MTU202597 


40628 


76812 


UUR100329 


16506 


52690 


CBO 103068 


28568 


64752 


MTU202605 


40629 


76813 


UUR100332 


16507 


52691 


CBO103078 


28569 


64753 


MTU202612 


40630 


76814 


UUR100341 


16508 


52692 


CBO103098 


28570 


64754 


MTU202632 


40631 


76815 


UUR100344 


16509 


52693 


CBO 103 104 


28571 


64755 


MTU202655 


40632 


76816 


UUR100350 


16510 


52694 


CBO103110 


28572 


64756 


MTU202665 


40633 


76817 


UUR100351 


16511 


52695 


CBO103112 


28573 


64757 


MTU202666 


40634 


76818 


UUR100356 


16512 


52696 


CBO103120 


28574 


64758 


MTU202676 


40635 


76819 


UUR100357 


16513 


52697 


CBO103121 


28575 


64759 


MTU202686 


40636 


76820 


UUR100360 


16514 


52698 


CBO103123 


28576 


64760 


MTU202692 


40637 


76821 


UUR100364 


16515 


52699 


CBO103128 


28577 


64761 


MTU202700 


40638 


76822 


UUR100366 


16516 


52700 


CBO 103 139 


28578 


64762 


MTU202703 


40639 


76823 


UUR100367 


16517 


52701 


CBO103141 


28579 


64763 


MTU202704 


40640 


76824 


UUR100371 


16518 


52702 


CBO 103 142 


28580 


64764 


MTU202709 


40641 


76825 


UUR100372 


16519 


52703 


CBO103145 


28581 


64765 


MTU202711 


40642 


76826 


UUR100373 


16520 


52704 


CBO103147 


28582 


64766 


MTU202715 


40643 


76827 


UUR100374 


16521 


52705 


CBO103162 


28583 


64767 


MTU202719 


40644 


76828 


UUR100377 


16522 


52706 


CBO103178 


28584 


64768 


MTU202726 


40645 


76829 


UUR100379 


16523 


52707 


CBO103182 


28585 


64769 


MTU202727 


40646 


76830 


UUR100385 


16524 


52708 


CBO103185 


28586 


64770 


MTU202735 


40647 


76831 


UUR100386 


16525 


52709 


CBO103187 


28587 


64771 


MTU202743 


40648 


76832 


UUR1 00388 


16526 


52710 


CBO103199 


28588 


64772 


MTU202744 


40649 


76833 


UUR100389 


16527 


52711 


CBO103205 


28589 


64773 


MTU202745 


40650 


76834 


UUR100392 


16528 


52712 


CBO103215 


28590 


64774 


MTU202747 


40651 


76835 


UUR100394 


16529 


52713 


CBO103219 


28591 


64775 


MTU202748 


40652 


76836 


UUR1 00396 


16530 


52714 


CBO103220 


28592 


64776 


MTU202753 


40653 


76837 


UUR100397 


16531 


52715 


CBO103224 


28593 


64777 


MTU202755 


40654 


76838 


UUR 100400 


16532 


52716 


CBO103233 


28594 


64778 


MTU202763 


40655 


76839 


UUR1 00405 


16533 


52717 


CBO103235 


28595 


64779 


MTU202776 


40656 


76840 


UUR1 00408 


16534 


52718 


CBO103236 


28596 


64780 


MTU202795 


40657 


76841 
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16535 
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CBO103246 


28597 


64781 


MTU202801 
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16536 


52720 


CBO103254 


28598 
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40659 
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16537 


52721 


CBO103256 


28599 


64783 


MTU202807 


40660 


76844 


UUR100417 


16538 


52722 


CBO103263 


28600 


64784 


MTU202809 


40661 


76845 


UUR100418 


16539 


52723 


CBO103264 


28601 


64785 


MTU202814 


40662 


76846 


UUR1 00419 


16540 


52724 


CBO103265 
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64792 
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40669 


76853 
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16547 


52731 
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28609 


64793 


MTU202852 


40670 


76854 


UUR100458 


16548 


52732 


CBO103313 
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64794 


MTU202862 
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76855 
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16584 
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16589 

16590 

16591 
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16604 
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52735 

52736 

52737 

52738 

52739 

52740 

52741 

52742 

52743 

52744 

52745 

52746 

52747 

52748 

52749 

52750 

52751 

52752 

52753 

52754 

52755 

52756 

52757 

52758 
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52762 
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52764 

52765 
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CBO103340 

CBO103355 

CBO103358 

CBO103359 

CBO 103360 

CBO103373 

CBO103374 

CBO 103376 

CBO103378 

CBO103379 

CBO103381 

CBO103389 

CBO103391 

CBO103395 

CBO103408 

CBO103413 

CBO103420 

CBO103433 

CBO103439 

CBO103442 

CBO103445 

CBO103448 

CBO103462 

CBO103473 

CBO103480 

CBO103490 

CBO103491 

CBO103493 

CBO103496 

CBO103499 

CBO103509 

CBO103513 

CBO103516 

CBO103521 

CBO103526 

CBO103541 

CBO103547 

CBO103560 

CBO103563 

CBO103567 

CBO103577 

CBO103578 

CBO103581 

CBO103582 

CBO103583 

CBO103586 

CBO103589 

CBO103591 

CBO103609 

CBO103612 

CBO103614 

CBO103619 

CBO103621 

CBO103642 

CBO103643 



28613 

28614 

28615 

28616 

28617 

28618 

28619 

28620 

28621 

28622 

28623 

28624 

28625 

28626 

28627 

28628 

28629 

28630 

28631 

28632 

28633 

28634 

28635 

28636 

28637 

28638 

28639 

28640 

28641 

28642 

28643 

28644 

28645 

28646 

28647 

28648 

28649 

28650 

28651 

28652 

28653 

28654 

28655 

28656 

28657 

28658 

28659 

28660 

28661 

28662 

28663 

28664 

28665 

28666 

28667 



64797 
64798 
64799 
64800 
64801 
64802 
64803 
64804 
64805 
64806 
64807 
64808 
64809 
64810 
64811 
64812 
64813 
64814 
64815 
64816 
64817 
64818 
64819 
64820 
64821 
64822 
64823 
64824 
64825 
64826 
64827 
64828 
64829 
64830 
64831 
64832 
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64835 
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MTU202866 

MTU202868 

MTU202869 

MTU202870 
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MTU202878 
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MTU202883 

MTU202884 

MTU202886 

MTU202908 

MTU202919 

MTU202926 

MTU202929 

MTU202933 

MTU202934 

MTU202939 

MTU202942 

MTU202943 

MTU202944 

MTU202948 

MTU202950 
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52790 


CBO103647 
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52791 


CBO103649 
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52793 


CBO103653 


16610 


52794 


CBO103664 


16611 


52795 


CBO103674 


16612 


52796 


CBO103679 


16613 


52797 


CBO103680 


16614 


52798 


CBO103682 


16615 


52799 


CBO103696 


16616 


52800 


CBO103697 


16617 


52801 


CBO103698 


16618 


52802 


CBO 103706 


16619 


52803 


CBO103707 


16620 


52804 


CBO103711 


16621 


52805 


CBO103715 


16622 


52806 


CBO103725 


16623 


52807 


CBO103735 


16624 


52808 


CBO103745 


16625 


52809 


CBO103748 


16626 


52810 


CBO103750 


16627 


52811 


CBO103752 


16628 


52812 


CBO103757 


16629 


52813 


CBO103759 


16630 


52814 


CBO103765 


16631 


52815 


CBO103766 


16632 


52816 


CBO103777 


16633 


52817 


CBO103787 


16634 


52818 


CBO103801 


16635 


52819 


CBO 103805 


16636 


52820 


CBO103820 


16637 


52821 


CBO103821 


16638 


52822 


CBO 103823 


16639 


52823 


CBO103824 


16640 


52824 


CBO103826 


16641 


52825 


CBO103831 


16642 


52826 


CBO103837 


16643 


52827 


CBO103842 


16644 


52828 


CBO103848 


16645 


52829 


CBO 103858 


16646 


52830 


CBO 103865 


16647 


52831 


CBO 103870 


16648 


52832 


CBO103872 


16649 


52833 


CBO 103873 


16650 


52834 


CBO103874 


16651 


52835 


CBO103886 


16652 


52836 


CBO103893 


16653 


52837 


CBO103904 


16654 


52838 


CBO 103909 


16655 


52839 


CBO103912 


16656 


52840 


CBO103921 


16657 


52841 


CBO103928 


16658 


52842 


CBO103931 


16659 


52843 


CBO103935 


16660 


52844 


CBO103939 
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28668 


64852 


MTU203196 


28669 


64853 


MTU203197 


28670 


64854 


MTU203204 


28671 


64855 


MTU203210 


28672 


64856 


MTU203212 


28673 


64857 


MTU203219 


28674 


64858 


MTU203253 


28675 


64859 


MTU203263 


28676 


64860 


MTU203265 


28677 


64861 


MTU203266 


28678 


64862 


MTU203275 


28679 


64863 


MTU203283 


28680 


64864 


MTU203288 


28681 


64865 


MTU203289 


28682 


64866 


MTU203293 


28683 


64867 


MTU203301 


28684 


64868 


MTU203321 


28685 


64869 


MTU203322 


28686 


64870 


MTU203335 


28687 


64871 


MTU203338 


28688 


64872 


MTCJ203341 


28689 


64873 


MTU203347 


28690 


64874 


MTU203350 


28691 


64875 


MTU203373 


28692 


64876 


MTU203377 


28693 


64877 


MTU203389 


28694 


64878 


MTU203394 


28695 


64879 


MTU203395 


28696 


64880 


MTU203396 


28697 


64881 


MTU203401 


28698 


64882 


MTU203407 


28699 


64883 


MTU203409 


28700 


64884 


MTU203410 


28701 


64885 


MTU203411 


28702 


64886 


MTU203412 


28703 


64887 


MTU203413 


28704 


64888 


MTU203414 


28705 


64889 


MTU203415 


28706 


64890 


MTU203421 


28707 


64891 


MTU203428 


28708 


64892 


MTU203431 


28709 


64893 


MTU203452 


28710 


64894 


MTU203456 


28711 


64895 


MTU203460 


28712 


64896 


MTU203462 


28713 


64897 


MTU203475 


28714 


64898 


MTU203523 


28715 


64899 


MTU203528 


28716 


64900 


MTU203529 


28717 


64901 


MTU203530 


28718 


64902 


MTU203533 


28719 


64903 


MTU203538 


28720 


64904 


MTU203540 


28721 


64905 


MTU203543 


28722 


64906 


MTU203544 



483 



PCT/US02/09107 







Gene LocusED 


SeqID 


SeqID 




40729 


76913 


UUR100580 


40730 


76914 


UUR100583 


40731 


76915 


UUR100584 


40732 


76916 


UUR100585 


40733 


76917 


UUR100586 


40734 


76918 


UUR100587 


40735 


76919 


UUR100588 


40736 


76920 


UUR100589 


40737 


76921 


UUR100592 


40738 


76922 


UUR100593 


40739 


76923 


UUR100594 


40740 


76924 


UUR100597 


40741 


76925 


UUR100599 


40742 


76926 


UUR100601 


40743 


76927 


UUR100602 


40744 


76928 


UUR100603 


40745 


76929 


UUR100606 


40746 


76930 


UUR100608 


40747 


76931 


UUR100609 


40748 


76932 


UUR100610 


40749 


76933 


UUR100611 


40750 


76934 


VCH100003 


40751 


76935 


VCH100004 


40752 


76936 


VCH100006 


40753 


76937 


VCH100007 


40754 


76938 


VCH100012 


40755 


76939 


VCH100013 


40756 


76940 


VCH100015 


40757 


76941 


VCH100019 


40758 


76942 


VCH100020 


40759 


76943 


VCH100021 


40760 


76944 


VCH100028 


40761 


76945 


VCH100029 


40762 


76946 


VCH100035 


40763 


76947 


VCH100040 


40764 


76948 


VCH100043 


40765 


76949 


VCH100044 


40766 


76950 


VCH100047 


40767 


76951 


VCH100056 


40768 


76952 


VCH100062 


40769 


76953 


VCH100065 


40770 


76954 


VCH100080 


40771 


76955 


VCH100083 


40772 


76956 


VCH100105 


40773 


76957 


VCH100108 


40774 


76958 


VCH100112 


40775 


76959 


VCH100120 


40776 


76960 


VCH100127 


40777 


76961 


VCH100128 


40778 


76962 


VCH100133 


40779 


76963 


VCH100134 


40780 


76964 


VCH100135 


40781 


76965 


VCH100138 


40782 


76966 


VCH100146 


40783 


76967 


VCH100150 
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16661 
16662 

16663 

16664 

16665 

16666 . 

16667 

16668 

16669 

16670 

16671 

16672 

16673 

16674 

16675 

16676 

16677 

16678 

16679 

16680 

16681 

16682 

16683 
16684 
16685 
16686 
16687 
16688 
16689 
16690 
16691 
16692 
16693 
16694 
16695 
16696 
16697 
16698 
16699 
16700 
16701 
16702 
16703 
16704 
16705 
16706 
16707 
16708 
16709 
16710 
16711 
16712 
16713 
16714 
16715 



52845 
52846 
52847 
52848 
52849 
52850 
52851 
52852 
52853 
52854 
52855 
52856 
52857 
52858 
52859 
52860 
52861 
52862 
52863 
52864 
52865 
52866 
52867 
52868 
52869 
52870 
52871 
52872 
52873 
52874 
52875 
52876 
52877 
52878 
52879 
52880 
52881 
52882 
52883 
52884 
52885 
52886 
52887 
52888 
52889 
52890 
52891 
52892 
52893 
52894 
52895 
52896 
52897 
52898 
52899 



CBO103949 
CBO103951 
CBO103952 
CBO103956 
CBO103958 
CBO103963 
CDF100003 
CDF100007 
CDF100009 
CDF100014 
CDF100018 
CDF100026 
CDF1 00033 
CDF100035 
CDF100043 
CDF100046 
CDF100047 
CDF100051 
CDF1 00053 
CDF100058 
CDF100059 
CDF100062 
CDF100063 
CDF1 00066 
CDF100068 
CDF100070 
CDF100071 
CDF100072 
CDF100O75 
CDF1 00076 
CDF100087 
CDF100088 
CDF100095 
CDF100096 
CDF100099 
CDF100102 
CDF100104 
CDF100113 
CDF100120 
CDF100125 
CDF100127 
CDF100128 
CDF100130 
CDF100131 
CDF100132 
CDF100133 
CDF100134 
CDF100139 
CDF100154 
CDF100159 
CDF100169 
CDF100177 
CDF100179 
CDF100180 
CDF1 00184 



28723 
28724 
28725 
28726 
28727 
28728 
28729 
28730 
28731 
28732 
28733 
28734 
28735 
28736 
28737 
28738 
28739 
28740 
28741 
28742 
28743 
28744 
28745 
28746 
28747 
28748 
28749 
28750 
28751 
28752 
28753 
28754 
28755 
28756 
28757 
28758 
28759 
28760 
28761 
28762 
28763 
28764 
28765 
28766 
28767 
28768 
28769 
28770 
28771 
28772 
28773 
28774 
28775 
28776 
28777 



64907 
64908 
64909 
64910 
64911 
64912 
64913 
64914 
64915 
64916 
64917 
64918 
64919 
64920 
64921 
64922 
64923 
64924 
64925 
64926 
64927 
64928 
64929 
64930 
64931 
64932 
64933 
64934 
64935 
64936 
64937 
64938 
64939 
64940 
64941 
64942 
64943 
64944 
64945 
64946 
64947 
64948 
64949 
64950 
64951 
64952 
64953 
64954 
64955 
64956 
64957 
64958 
64959 
64960 
64961 
484 



MTU203546 
MTU203554 
MTU203556 
MTU203558 
MTU203566 
MTU203571 
MTU203573 
MTU203575 
MTU203589 
MTU203594 
MTU203605 
MTU203609 
MTU203610 
MTU203611 
MTU203613 
MTU203618 
MTU203634 
MTU203642 
MTU203654 
MTU203655 
MTU203658 
MTU203659 
MTU203661 
MTU203662 
MTU203667 
MTU203674 
MTU203703 
MTU203726 
MTU203754 
MTU203758 
MTU203761 
MTU203772 
MTU203778 
MTU203779 
MTU203787 
MTU203803 
MTU203804 
MTU203821 
MTU203824 
MTU203852 
MTU203855 
MTU203860 
MTU203863 
MTU203864 
MTU203866 
MTU203868 
MTU203869 
MTU300292 
MTO300544 
MTU301399 
MTU301470 
MTU301482 
MTU301610 
MTU301614 
MTU301852 



40784 
40785 
40786 
40787 
40788 
40789 
40790 
40791 
40792 
40793 
40794 
40795 
40796 
40797 
40798 
40799 
40800 
40801 
40802 
40803 
40804 
40805 
40806 
40807 
40808 
40809 
40810 
40811 
40812 
40813 
40814 
40815 
40816 
40817 
40818 
40819 
40820 
40821 
40822 
40823 
40824 
40825 
40826 
40827 
40828 
40829 
40830 
40831 
40832 
40833 
40834 
40835 
40836 
40837 
40838 



76968 
76969 
76970 
76971 
76972 
76973 
76974 
76975 
76976 
76977 
76978 
76979 
76980 
76981 
76982 
76983 
76984 
76985 
76986 
76987 
76988 
76989 
76990 
76991 
76992 
76993 
76994 
76995 
76996 
76997 
76998 
76999 
77000 
77001 
77002 
77003 
77004 
77005 
77006 
77007 
77008 
77009 
77010 
77011 
77012 
77013 
77014 
77015 
77016 
77017 
77018 
77019 
77020 
77021 
77022 



VCH100156 



VCH100160 
VCH100162 
VCH100165 
VCH100168 
VCH100169 
VCH100184 
VCH100185 
VCH100188 
VCH100192 
VCH100194 
VCH100198 
VCH100199 
VCH100200 
VCH100201 
VCH100205 
VCH100207 
VCH100209 
VCH100215 
VCH100216 
VCH100217 
VCH100219 
VCH100222 
VCH100235 
VCH100245 
VCH100256 
VCH100257 
VCH100260 
VCH100261 
VCH100266 
VCH100270 
VCH100277 
VCH100291 
VCH100292 
VCH100294 
VCH100303 
VCH100307 
VCH100313 
VCH100316 
VCH100318 
VCH100319 
VCH100320 
VCH100321 
VCH100322 
VCH100323 
VCH100324 
VCH100339 
VCH100340 
VCH100344 
VCH100353 
VCH100354 
VCH10O355 
VCH10O356 
VCH100357 
VCH100361 
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16716 


52900 


CDF100186 


16717 


52901 


CDF100203 


16718 


52902 


CDF100209 


16719 


52903 


CDF100210 


16720 


52904 


CDF1 00211 


16721 


52905 


CDF100218 


16722 


52906 


CDF1 00221 


16723 


52907 


CDF100237 


16724 


52908 


CDF1 00241 


16725 


52909 


CDF1 00246 


16726 


52910 


CDF1 00250 


16727 


52911 


CDF100252 


16728 


52912 


CDF1 00257 


16729 


52913 


CDF1 00258 


16730 


52914 


CDF100259 


16731 


52915 


CDF100265 


16732 


52916 


CDF1 00266 


16733 


52917 


CDF100269 


16734 


52918 


CDF1 00271 


16735 


52919 


CDF100272 


16736 


52920 


CDF1 00273 


16737 


52921 


CDF1 00282 


16738 


52922 


CDF1 00283 


16739 


52923 


CDF1 00284 


16740 


52924 


CDF1 00285 


16741 


52925 


CDF100292 


16742 


52926 


CDF100310 


16743 


52927 


CDF100311 


16744 


52928 


CDF100312 


16745 


52929 


CDF100314 


16746 


52930 


CDF100316 


16747 


52931 


CDF1 00322 


16748 


52932 


CDF100332 


16749 


52933 


CDF1 00334 


16750 


52934 


CDF1 00340 


16751 


52935 


CDF100344 


16752 


52936 


CDF100351 


16753 


52937 


CDF100354 


16754 


52938 


CDF100356 


16755 


52939 


CDF100358 


16756 


52940 


CDF100360 


16757 


52941 


CDF100361 


16758 


52942 


CDF1 00362 


16759 


52943 


CDF100364 


16760 


52944 


CDF100372 


16761 


52945 


CDF100373 


16762 


52946 


CDF100374 


16763 


52947 


CDF100380 


16764 


52948 


CDF100385 


16765 


52949 


CDF100403 


16766 


52950 


CDF100404 


16767 


52951 


CDF100406 


16768 


52952 


CDF100408 


16769 


52953 


CDF100424 


16770 


52954 


CDF100432 



ry\J A 


Protein 


frpnp T jtnmll 1 


SeqID 


SeqID 




28778 


64962 


MTU302860 


28779 


64963 


MTU303412 


28780 


64964 


MTU303433 


28781 


64965 


MTU400006 


28782 


64966 


MTU400129 


28783 


64967 


MTU400793 


28784 


64968 


MTU400863 


28785 


64969 


MTU401062 


28786 


64970 


MTU402591 


28787 


64971 


MTU402689 


28788 


64972 


MTU403167 


28789 


64973 


MTU403327 


28790 


64974 


MTU403379 


28791 


64975 


MTU403382 


28792 


64976 


MTU403691 


28793 


64977 


MTU403766 


28794 


64978 


MTU404234 


28795 


64979 


MTU405320 


28796 


64980 


MTU405366 


28797 


64981 


MTU405582 


28798 


64982 


MTU405732 


28799 


64983 


MTU405761 


28800 


64984 


MTU405812 


28801 


64985 


MTU405844 


28802 


64986 


MTU406070 


28803 


64987 


MTU406545 


28804 


64988 


MTU406882 


28805 


64989 


MTU407268 


28806 


64990 


MTU408202 


28807 


64991 


MTU408706 


28808 


64992 


MTU409282 


28809 


64993 


MTU409357 


28810 


64994 


MTU410483 


28811 


64995 


MTU411238 


28812 


64996 


MTU411274 


28813 


64997 


NGO100006 


28814 


64998 


NGO100013 


28815 


64999 


NGO100018 


28816 


65000 


NGO100025 


28817 


65001 


NGO100027 


28818 


65002 


NGO100030 


28819 


65003 


NGO100032 


28820 


65004 


NGO100033 


28821 


65005 


NGO100038 


28822 


65006 


NGO100042 


28823 


65007 


NGO100045 


28824 


65008 


NGO100049 


28825 


65009 


NGO100051 


28826 


65010 


NGO100059 


28827 


65011 


NGOl 00062 


28828 


65012 


NGO100068 


28829 


65013 


NGO100069 


28830 


65014 


NGO100074 


28831 


65015 


NGO100075 


28832 


65016 
485 


NGO100078 



PCT/US02/09107 





Protein 


f^prip T rvfncl I I 
\JCX1C JL^vuau^ 




SeqID 




40839 


77023 


VCH100362 


40840 


77024 


VCH100363 


40841 


77025 


VCH100364 


40842 


77026 


VCH100366 


40843 


77027 


VCH100367 


40844 


77028 


VCH100369 


40845 


77029 


VCH100374 


40846 


77030 


VCH100384 


40847 


77031 


VCH100385 


40848 


77032 


VCH100387 


40849 


77033 


VCH100389 


40850 


77034 


VCH100390 


40851 


77035 


VCH100392 


40852 


77036 


VCH100393 


40853 


77037 


VCHI00410 


40854 


77038 


VCH100415 


40855 


77039 


VCH100423 


40856 


77040 


VCH100428 


40857 


77041 


VCH100429 


40858 


77042 


VCH100430 


40859 


77043 


VCH100431 


40860 


77044 


VCH100432 


40861 


77045 


VCH100435 


40862 


77046 


VCH100438 


40863 


77047 


VCH100444 


40864 


77048 


VCH100451 


40865 


77049 


VCH100456 


40866 


77050 


VCH100457 


40867 


77051 


VCH100460 


40868 


77052 


VCH100461 


40869 


77053 


VCH100464 


40870 


77054 


VCH100465 


40871 


77055 


VCH100467 


40872 


77056 


VCH100468 


40873 


77057 


VCH100472 


40874 


77058 


VCH100473 


40875 


77059 


VCH100475 


40876 


77060 


VCH100477 


40877 


77061 


VCH100478 


40878 


77062 


VCH100480 


40879 


77063 


VCH100482 


40880 


77064 


VCH100495 


40881 


77065 


VCH100502 


40882 


77066 


VCH100506 


40883 


77067 


VCH100509 


40884 


77068 


VCH100510 


40885 


77069 


VCH100511 


40886 


77070 


VCH100513 


40887 


77071 


VCH100518 


40888 


77072 


VCH100519 


40889 


77073 


VCH100525 


40890 


77074 


VCH100528 


40891 


77075 


VCH100533 


40892 


77076 


VCH100534 


40893 


77077 


VCH100535 
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16771 

16772 

16773 

16774 

16775 

16776 

16777 

16778 

16779 

16780 

16781 

16782 

16783 

16784 

16785 

16786 

16787 

16788 

16789 

16790 

16791 

16792 

16793 

16794 

16795 

16796 

16797 

16798 

16799 

16800 

16801 

16802 

16803 

16804 

16805 

16806 

16807 

16808 

16809 

16810 

16811 

16812 

16813 

16814 

16815 

16816 

16817 

16818 

16819 

16820 

16821 

16822 

16823 

16824 

16825 



52955 

52956 

52957 

52958 

52959 

52960 

52961 

52962 

52963 

52964 

52965 

52966 

52967 

52968 

52969 

52970 

52971 

52972 

52973 

52974 

52975 

52976 

52977 

52978 

52979 

52980 

52981 

52982 

52983 

52984 

52985 

52986 

52987 

52988 

52989 

52990 

52991 

52992 

52993 

52994 

52995 

52996 

52997 

52998 

52999 

53000 

53001 

53002 

53003 

53004 

53005 

53006 

53007 

53008 

53009 



CDF100438 

CDF100440 

CDF100442 

CDF100453 

CDF100458 

CDF1 00459 

CDF100480 

CDF1 00483 

CDF1 00484 

CDF1 00485 

CDF100493 

CDF1 00494 

CDF100497 

CDF100502 

CDF100503 

CDF100504 

CDF100511 

CDF100513 

CDF100515 

CDF100518 

CDF1 00524 

CDF100529 

CDF100530 

CDF1 00533 

CDF100537 

CDF1 00539 

CDF100545 

CDF1 00546 

CDF100547 

CDF100548 

CDF100549 

CDF100550 

CDF1 00552 

CDF100553 

CDF100554 

CDF100556 

CDF100557 

CDF100573 

CDF1 00578 

CDF100584 

CDF100586 

CDF100587 

CDF100604 

CDF100605 

CDF100608 

CDF100611 

CDF1 00616 

CDF100620 

CDF100635 

CDF1 00645 

CDF1 00649 

CDF100661 

CDF1 00673 

CDF100692 

CDF100712 



28833 

28834 

28835 

28836 

28837 

28838 

28839 

28840 

28841 

28842 

28843 

28844 

28845 

28846 

28847 

28848 

28849 

28850 

28851 

28852 

28853 

28854 

28855 

28856 

28857 

28858 

28859 

28860 

28861 

28862 

28863 

28864 

28865 

28866 

28867 

28868 

28869 

28870 

28871 

28872 

28873 

28874 

28875 

28876 

28877 

28878 

28879 

28880 

28881 

28882 

28883 

28884 

28885 

28886 

28887 



65017 
65018 
65019 
65020 
65021 
65022 
65023 
65024 
65025 
65026 
65027 
65028 
65029 
65030 
65031 
65032 
65033 
65034 
65035 
65036 
65037 
65038 
65039 
65040 
65041 
65042 
65043 
65044 
65045 
65046 
65047 
65048 
65049 
65050 
65051 
65052 
65053 
65054 
65055 
65056 
65057 
65058 
65059 
65060 
65061 
65062 
65063 
65064 
65065 
65066 
65067 
65068 
65069 
65070 
65071 
486 



NGO100079 

NGO100089 

NGO100092 

NGO100096 

NGO100099 

NGO100106 

NGO100109 

NGO100112 

NGO100123 

NGO100131 

NGO100136 

NGO100139 

NGO100148 

NGO100151 

NGO100154 

NGO100157 

NGO100160 

NGO100170 

NGO100172 

NGO 100173 

NGO100175 

NGO100178 

NGO100180 

NGO100181 

NGO100183 

NGO100185 

NGO100195 

NGO100196 

NGO 100198 

NGO100201 

NGO100202 

NGO100207 

NGO100210 

NGO100212 

NGO100216 

NGO100223 

NGO100225 

NGO100228 

NGOl 00235 

NGO100236 

NGO100237 

NGO100241 

NGO100244 

NGO100248 

NGO100249 

NGO100250 

NGO100251 

NGO100260 

NGO 100273 

NGO100274 

NGO100285 

NGO100287 

NGO100293 

NGO100300 

NGO100301 



40894 

40895 

40896 

40897 

40898 

40899 

40900 

40901 

40902 

40903 

40904 

40905 

40906 

40907 

40908 

40909 

40910 

40911 

40912 

40913 

40914 

40915 

40916 

40917 

40918 

40919 

40920 

40921 

40922 

40923 

40924 

40925 

40926 

40927 

40928 

40929 

40930 

40931 

40932 

40933 

40934 

40935 

40936 

40937 

40938 

40939 

40940 

40941 

40942 

40943 

40944 

40945 

40946 

40947 

40948 



77078 

77079 

77080 

77081 

77082 

77083 

77084 

77085 

77086 

77087 

77088 

77089 

77090 

77091 

77092 

77093 

77094 

77095 
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53177 
53178 
53179 
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CDF101412 
CDF101426 
CDF101429 
CDF101436 
CDF101443 
CDF101444 
CDF101445 
CDF101451 
CDF1 01453 
CDF101466 
CDF101471 
CDF101472 
CDF101475 
CDF101478 
CDF1 01479 
CDF101484 
CDF101487 
CDF101488 
CDF101490 
CDF101501 
CDF101504 
CDF101510 
CDF101512 
CDF101537 
CDF101542 
CDF101563 
CDF101569 
CDF101574 
CDF101575 
CDF101594 
CDF101597 
CDF101598 
CDF101604 
CDF101608 
CDF101611 
CDF101613 
CDF101615 
CDF101617 
CDF101623 
CDF101626 
CDF101629 
CDF101630 
CDF101638 
CDF101639 
CDF101648 
CDF101661 
CDF101665 
CDF101686 
CDF101697 
CDF101698 
CDF101700 
CDF101701 
CDF101708 
CDF101725 
CDF101730 
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29054 
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65249 
65250 
65251 
65252 
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65281 
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65289 
65290 
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NGO100979 
NGO100980 
NGO100982 
NGO100984 
NGO100986 
NGO100989 
NGO100995 
NGO100999 
NGO101001 
NGO101003 
NGO101005 
NGO101007 
NGO101009 
NGO101013 
NGO101025 
NGO101027 
NGO101035 
NGO101039 
NGO101047 
NGO101050 
NGO101054 
NGO101056 
NGO101059 
NGO101060 
NGO101061 
NGO101062 
NGO101068 
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NGO101071 
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NGO101086 
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NGO101096 
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NGO101128 
NGO101136 
NGO101160 
NGO101163 
NGO101165 
NGO101171 
NGO101177 
NGO101181 
NGO101188 
NGO101191 



41114 
41115 
41116 
41117 
41118 
41119 
41120 
41121 
41122 
41123 
41124 
41125 
41126 
41127 
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77298 
77299 
77300 
77301 
77302 
77303 
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77305 
77306 
77307 
77308 
77309 
77310 
77311 
77312 
77313 
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77321 
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77326 
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77328 
77329 
77330 
77331. 
77332 
77333 
77334 
77335 
77336 
77337 
77338 
77339 
77340 
77341 
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77348 
77349 
77350 
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VCH101536 
VCH101551 
VGH101555 
VCH101557 
VCH101558 
VCH101561 
VCH101565 
VCH101566 
VCH101567 
VCH101573 
VCH101574 
VCH101585 
VCH101588 
VCH101594 
VCH101607 
VCH101608 
VCH101612 
VCH101613 
VCH101614 
VCH101626 
VCH101631 
VCH101656 
VCH101659 
VCH101669 
VCH101672 
VCH101673 
VCH101683 
VCH101693 
VCH101702 
VCH101709 
VCH101713 
VCH101717 
VCH101723 
VCH101736 
VCH101740 
VCH101757 
VCH101777 
VCH101789 
VCH101790 
VCH101791 
VCH101792 
VCH101796 
VCH101797 
VCH101804 
VCH101807 
VCH101814 
VCH101818 
VCH101822 
VCH101827 
VCH101828 
VCH101832 
VCH101833 
VCH101843 
VCH101844 
VCH101848 
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17046 


53230 


CDF101733 


17047 


53231 


CDF101736 


17048 


53232 


CDF101739 


17049 


53233 


CDF101756 


17050 


53234 


CDF101757 


17051 


53235 


CDF101758 


17052 


53236 


CDF101760 


17053 


53237 


CDF101762 


17054 


53238 


CDF101764 


17055 


53239 


CDF101767 


17056 


53240 


CDF101769 


17057 


53241 


CDF101771 


17058 


53242 


CDF101772 


17059 


53243 


CDF101773 


17060 


53244 


CDF101805 


17061 


53245 


CDF101807 


17062 


53246 


CDF101808 


17063 


53247 


CDF101827 


17064 


53248 


CDF101830 


17065 


53249 


CDF101842 


17066 


53250 


CDF101858 


17067 


53251 


CDF101870 


17068 


53252 


CDF101879 


17069 


53253 


CDF101880 


17070 


53254 


CDF101890 


17071 


53255 


CDF101891 


17072 


53256 


CDF101894 


17073 


53257 


CDF101910 


17074 


53258 


CDF101911 


17075 


53259 


CDF101928 


17076 


53260 


CDF101932 


17077 


53261 


CDF101971 


17078 


53262 


CDF101975 


17079 


53263 


CDF101977 


17080 


53264 


CDF102022 


17081 


53265 


CDF1 02023 


17082 


53266 


CDF102031 


17083 


53267 


CDF1 02033 


17084 


53268 


CDF102071 


17085 


53269 


CDF102075 


17086 


53270 


CDF102080 


17087 


53271 


CDF102082 


17088 


53272 


CDF102097 


17089 


53273 


CDF102100 


17090 


53274 


CDF1 02102 


17091 


53275 


CDF102110 


17092 


53276 


CDF102112 


17093 


53277 


CDF102115 


17094 


53278 


CDF1 02122 


17095 


53279 


CDF102133 


17096 


53280 


CDF1 02134 


17097 


53281 


CDF102156 


17098 


53282 


CDF1 02160 


17099 


53283 


CDF1 02163 


17100 


53284 


CDF102168 
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29108 


65292 


NGO101204 


29109 


65293 


NGO101205 


29110 


65294 


NGO101209 


29111 


65295 


NGO101210 


29112 


65296 


NGO101211 


29113 


65297 


NGO101214 


29114 


65298 


NGO101218 


29115 


65299 


NGO101220 


29116 


65300 


NGO101240 


29117 


65301 


NGO101247 


29118 


65302 


NGO101248 


29119 


65303 


NGO101257 


29120 


65304 


NGO101258 


29121 


65305 


NGO101261 


29122 


65306 


NGO101264 


29123 


65307 


NGO101266 


29124 


65308 


NGO101271 


29125 


65309 


NGO101273 


29126 


65310 


NGO101275 


29127 


65311 


NGO101276 


29128 


65312 


NGO101277 


29129 


65313 


NGO101280 


29130 


65314 


NGO101284 


29131 


65315 


NGO101285 


29132 


65316 


NGO101290 


29133 


65317 


NGO101291 


29134 


65318 


NGO101296 


29135 


65319 


NGO101297 


29136 


65320 


NGO101301 


29137 


65321 


NGO101306 


29138 


65322 


NGO101307 


29139 


65323 


NGO101308 


29140 


65324 


NGO101309 


29141 


65325 


NGO101314 


29142 


65326 


NGO101318 


29143 


65327 


NGO101321 


29144 


65328 


NGO101323 


29145 


65329 


NGO101326 


'29146 


65330 


NGO101334 


29147 


65331 


NGO101341 


29148 


65332 


NGO101342 


29149 


65333 


NGO101344 


29150 


65334 


NGO101348 


29151 


65335 


NGO101351 


29152 


65336 


NGO101356 


29153 


65337 


NGO101357 


29154 


65338 


NGO101359 


29155 


65339 


NGO101375 


29156 


65340 


NGO101376 


29157 


65341 


NGO101381 


29158 


65342 


NGO101384 


29159 


65343 


NGO101385 


29160 


65344 


NGO101386 


29161 


65345 


NGO101390 


29162 


65346 


NGO101393 
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41169 


77353 


VCH101854 


41170 


77354 


VCH101856 


41171 


77355 


VCH101873 


41172 


77356 


VCH101880 


41173 


77357 


VCH101885 


41174 


77358 


VCH101886 


41175 


77359 


VCH101890 


41176 


77360 


VCH101891 


41177 


77361 


VCH101899 


41178 


77362 


VCH101926 


41179 


77363 


VCH101927 


41180 


77364 


VCH101936 


41181 


77365 


VCH101962 


41182 


77366 


VCH101970 


41183 


77367 


VCH101978 


41184 


77368 


VCH101984 


41185 


77369 


VCH101985 


41186 


77370 


VCH101986 


41187 


77371 


VCH101988 


41188 


77372 


VCH 101989 


41189 


77373 


VCH101990 


41190 


77374 


VCH101991 


41191 


77375 


VCH101992 


41192 


77376 


VCH101993 


41193 


77377 


VCH101997 


41194 


77378 


VCH102003 


41195 


77379 


VCH102013 


41196 


77380 


VCH102018 


41197 


77381 


VCH102024 


41198 


77382 


VCH102029 


41199 


77383 


VCH102032 


41200 


77384 


VCH102033 


41201 


77385 


VCH102042 


41202 


77386 


VCH102046 


41203 


77387 


VCH102052 


41204 


77388 


VCH102055 


41205 


77389 


VCH102057 


41206 


77390 


VCH102060 


41207 


77391 


VCH102065 


41208 


77392 


VCH102075 


41209 


77393 


VCH102076 


41210 


77394 


VCH102083 


41211 


77395 


VCH102087 


41212 


77396 


VCH102099 


41213 


77397 


VCH102112 


41214 


77398 


VCH102141 


41215 


77399 


VCH102142 


41216 


77400 


VCH102144 


41217 


77401 


VCH102145 


41218 


77402 


VCH102146 


41219 


77403 


VCH102147 


41220 


77404 


VCH102150 


41221 


77405 
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17101 

17102 

17103 

17104 

17105 

17106 

17107 

17108 

17109 

17110 

17111 

17112 

17113 

17114 

17115 

17116 

17117 

17118 

17119 

17120 

17121 

17122 

17123 

17124 

17125 

17126 

17127 

17128 

17129 

17130 

17131 

17132 

17133 

17134 

17135 

17136 

17137 

17138 

17139 

17140 

17141 

17142 

17143 

17144 

17145 

17146 

17147 

17148 

17149 

17150 

17151 

17152 

17153 

17154 

17155 



53285 

53286 

53287 

53288 

53289 

53290 

53291 

53292 

53293 

53294 

53295 

53296 

53297 

53298 

53299 

53300 

53301 

53302 

53303 

53304 

53305 

53306 

53307 

53308 

53309 

53310 

53311 

53312 

53313 

53314 

53315 

53316 

53317 

53318 

53319 

53320 

53321 

53322 

53323 

53324 

53325 

53326 

53327 

53328 

53329 

53330 

53331 

53332 

53333 

53334 

53335 

53336 

53337 

53338 

53339 



CDF102169 

CDF102172 

CDF102182 

CDF102190 

CDF102194 

CDF102197 

CDF1 02198 

CDF102200 

CDF102218 

CDF102230 

CDF1 02241 

CDF102256 

CDF1 02264 

CDF102268 

CDF102271 

CDF102273 

CDF1 02281 

CDF102290 

CDF102294 

CDF102295 

CDF1 02299 

CDF102303 

CDF1 02305 

CDF1 02312 

CDF102314 

CDF102323 

CDF102335 

CDF1 02339 

CDF102341 

CDF1 02345 

CDF1 02346 

CDF102350 

CDF1 02353 

CDF1 02363 

CDF102374 

CDF102385 

CDF102396 

CDF102404 

CDF1 02412 

CDF102419 

CDF102422 

CDF102434 

CDF102436 

CDF1 02440 

"DF1 02441 

CDF102444 

CDF102447 

CDF1 02465 

CDF102470 

CDF1 02471 

CDF1 02483 

CDF1 02505 

CDF102522 

CDF1 02528 

CDF102535 



29163 

29164 

29165 

29166 

29167 

29168 

29169 

29170 

29171 

29172 

29173 

29174 

29175 

29176 

29177 

29178 

29179 

29180 

29181 

29182 

29183 

29184 

29185 

29186 

29187 

29188 

29189 

29190 

29191 

29192 

29193 

29194 

29195 

29196 

29197 

29198 

29199 

29200 

29201 

29202 

29203 

29204 

29205 

29206 

29207 

29208 

29209 

29210 

29211 

29212 

29213 

29214 

29215 

29216 

29217 



65347 
65348 
65349 
65350 
65351 
65352 
65353 
65354 
65355 
65356 
65357 
65358 
65359 
65360 
65361 
65362 
65363 
65364 
65365 
65366 
65367 
65368 
65369 
65370 
65371 
65372 
65373 
65374 
65375 
65376 
65377 
65378 
65379 
65380 
65381 
65382 
65383 
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65385 
65386 
65387 
65388 
65389 
65390 
65391 
65392 
65393 
65394 
65395 
65396 
65397 
65398 
65399 
65400 
65401 
492 



NGO101394 

NGO101399 

NGO 101400 

NGO101406 

NGO101407 

NGO101420 

NGO101427 

NGO101432 

NGO101440 

NGO101445 

NGO101449 

NGO101461 

NGO101470 

NGO101471 

NGO101474 

NGO101477 

NGO101479 

NGO101492 

NGO101494 

NGO101498 

NGO101515 

NGO101519 

NGO101522 

NGO101532 

NGO101542 

NGO101561 

NGO101563 

NGO101564 

NGO101565 

NGO101574 

NGO101576 

NGO101578 

NGO101582 

NGO101585 

NGO101587 

NGO101594 

NGO101595 

NGO101601 

NGO101603 

NGO101613 

NGO101615 

NGO101616 

NGO101617 

NGO101619 

NGO101620 

NGO101623 

NGO101626 

NGO101627 

NGO101628 

NGO101630 

NGOl 01631 

NGO101632 

NGO101633 

NGO101635 

NGO101637 



41224 

41225 

41226 

41227 

41228 

41229 

41230 

41231 

41232 

41233 

41234 

41235 

41236 

41237 

41238 

41239 

41240 

41241 

41242 

41243 

41244 

41245 

41246 

41247 

41248 

41249 

41250 

41251 

41252 

41253 

41254 

41255 

41256 

41257 

41258 

41259 

41260 

41261 

41262 

41263 

41264 

41265 

41266 

41267 

41268 

41269 

41270 

41271 

41272 

41273 

41274 

41275 

41276 

41277 

41278 



77408 

77409 

77410 

77411 

77412 

77413 

77414 

77415 

77416 

77417 

77418 

77419 

77420 

77421 

77422 

77423 

77424 

77425 

77426 

77427 

77428 

77429 

77430 

77431 

77432 

77433 

77434 

77435 

77436 

77437 

77438 

77439 

77440 

77441 

77442 

77443 

77444 

77445 

77446 

77447 

77448 

77449 

77450 

77451 

77452 

77453 

77454 

77455 

77456 

77457 

77458 

77459 

77460 

77461 

77462 



VCH102181 

VCH102186 

VCH102191 

VCH102208 

VCH102210 

VCH102211 

VCH102212 

VCH102213 

VCH102215 

VCH102216 

VCH102221 

VCH102222 

VCH102223 

VCH102224 

VCH102225 

VCH102226 

VCH102228 

VCH102232 

VCH102233 

VCH102234 

VCH102235 

VCH102236 

VCH102237 

VCH102239 

VCH102285 

VCH102289 

VCH102308 

VCH102315 

VCH102325 

VCH102327 

VCH102328 

VCH102329 

VCH102338 

VCH102339 

VCH102341 

VCH102342 

VCH102344 

VCH102346 

VCH102350 

VCH102354 

VCH102355 

VCH102356 

VCH102359 

VCH102361 

VCH102362 

VCH102363 

VCH102364 

VCH102365 

VCH102366 

VCH1Q2367 

VCH102368 

VCH102369 

VCH102370 

VCH102371 

VCH102372 
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17156 


53340 


CDF102548 


17.157 


53341 


CDFI02552 


17158 


53342 


CDF102556 


17159 


53343 


CDF1 02560 


17160 


53344 


CDF1 02581 


17161 


53345 


CDF102584 


17162 


53346 


CDF102594 


17163 


53347 


CDF102596 


17164 


53348 


CDF102599 


17165 


53349 


CDF102611 


17166 


53350 


CDF102622 


17167 


53351 


CDF1 02626 


17168 


53352 


CDF102635 


17169 


53353 


CDF102641 


17170 


53354 


CDF102644 


17171 


53355 


CDF1 02669 


17172 


53356 


CDF102682 


17173 


53357 


CDF1 02694 


17174 


53358 


CDF102700 


17175 


53359 


CDF102708 


17176 


53360 


CDF102709 


17177 


53361 


CDF102713 


17178 


53362 


CDF1 02720 


17179 


53363 


CDF1 02721 


17180 


53364 


CDF1 02723 


17181 


53365 


CDF102732 


17182 


53366 


CDF102735 


17.183 


53367 


CDF102736 


17184 


53368 


CDF102742 


17185 


53369 


CDF1 02758 


17186 


53370 


CDF102762 


17187 


53371 


CDF102772 


17188 


53372 


CDF1 02776 


17189 


53373 


CDF102791 


17190 


53374 


CDF102795 


17191 


53375 


CDF102800 


17192 


53376 


CDF102803 


17193 


53377 


CDF102812 


17194 


53378 


CDF102815 
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Streptococcus pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, 
Ureaplasma ureafyticum, Vibrio choleras, Vibrio parahaemolyticus, Vibrio vulnificans, Yersinia 
enterocolitica, Yersinia pestis or any species falling within the genera of any of the above species 
may be evaluated. In some embodiments of the present invention, the ability of the antisense 
5 nucleic acid to inhibit the growth of an organism other than E. coli may be evaluated. 

In such methods, expression vectors in which the expression of an antisense nucleic acid 
that inhibits the growth of Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, 
Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter 
baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, 

10 Burkholderia cepacia, Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, 
Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 

15 Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium. Mycoplasma 
pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans. Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 

20 choleraei or Yersinia pestisis under the control of an inducible promoter are introduced into the 
cells or microorganisms in which they are to be evaluated. In some embodiments, the antisense 
nucleic acids may be evaluated in cells or microorganisms which are closely related to Escherichia 
coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides 

25 fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia Jungorum, 
Burkholderia mallei, Campylobacter jejuni. Chlamydia pneumoniae, Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 

30 avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis. Mycoplasma 
genitalium, Mycoplasma pneumoniae. Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 

35 urealyticum, Vibrio cholerae or Yersinia pestis. The ability of these antisense nucleic acids to 
inhibit the growth of the related cells or microorganisms in the presence of the inducer is then 
measured. 

EXAMPLE 6 
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Mycobacterium bovis. Mycobacterium leprae, Mycobacterium ^t^eYcMtsis^Wyc^pMna 
genitalium, Mycoplasma pneumoniae. Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
■ Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
5 nutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Tibrio cholerae or Yersinia pestis. For example, the antisense nucleic acids that 
inhibit the growth of Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella 
pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, 
Bacillus anthracis, Bacteroides fragilis. Bordetella pertussis, Borrelia burgdorferi, BUrkholderia 
10 cepacia, Burkholderia fungorum, Burkholderia mallei. Campylobacter jejuni. Chlamydia 
pneumoniae. Chlamydia trachomatis. Clostridium acetobutylicum. Clostridium botulinum, 
Clostridium difficile. Corynebacterium diptheriae, Enterobacter cloacae. Enterococcus faecium, 
Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes. 
Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis. Mycobacterium leprae. 
15 Mycobacterium tuberculosis. Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria 
gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus mirabilis. Pseudomonas 
putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus 
epidermidis. Staphylococcus haemolyticus,- Streptococcus mutans, Streptococcus pneumoniae, 
Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or 
20 Yersinia pestis may be evaluated for their ability to inhibit the growth of other organisms. In 
particular, the ability of the antisense nucleic acid to inhibit the growth of Acinetobacter baumannii, 
Anaplasma marginale, Aspergillus fumigatus. Bacillus anthracis. Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi. Burkholderia cepacia, Burkholderia fungorum, Burkholderia 
mallei, Campylobacter jejuni. Candida albicans, Candida glabrata (also called Torulopsis 
25 glabrata), Candida tropicalis, Candida parapsilosis. Candida guUliermondii, Candida krusei, 
Candida kefyr (also called Candida pseudotropicalis), Candida dubliniensis, Chlamydia 
pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, 
Clostridium difficile. Clostridium perfringens, Coccidioides immitis, Corynebacterium diptheriae, 
Cryptococcus neoformans, Enterobacter cloacae, Enterococcus faecalis, Enterococcus faecium, 
30 Escherichia coli, Haemophilus influenzae, Helicobacter pylori. Histoplasma capsulatum. Klebsiella 
pneumoniae, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, 
Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis. 
■ Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, 
Nocardia asteroides, Pasteurella haemolytica, Pasteurella multocida. Pneumocystis carinii, 
35 Proteus mirabilis, Proteus vulgaris, Pseudomonas aeruginosa. Pseudomonas putida, Pseudomonas 
syringae, Salmonella bongori, Salmonella cholerasuis, Salmonella enterica. Salmonella paratyphi, 
Salmonella typhi, Salmonella typhimurium, Shigella boydii. Shigella dysenteriae. Shigella flexneri, 
Shigella sonnei. Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, 



521 



Printed from Mimosa 04/07/23 08:43:21 Page: 523 



WO 02/077183 PCT/US02/09107 

EXAMPLES 

Transfer of Exogenous Nucleic Acid Sequences to Other Bacterial Species Using the Escherichia coll 
Sta phylococcus aureus. Enterncoccus faecalis. Klebsiel la pneumoniae. Pseudomonas aeruginosa, 
Salmonella typhimurium. Acinetobacter baumannii. Baci llus anthracis. Bacteroides fragilis. 
5 Bordetella pertussis. Borrelia burgdorferi. Burkhol deria cepacia. Burkholderia fungorum, 

Rurkholderia mallei. Campylobacter jejuni. Chlamydia pneumoniae. Chlamydia trachomatis, 
Clostridium acetobutvlicum, Clostridium botulinum. C lostridium difficile. Corynebacterium 
di ptheriae. Enterohacter cloacae. Enterococcus faecium H aemophilus influenzae. Helicobacter 
pylori. Legionella pneumophila. Listeria monocytogenes. Moraxella catarrhalis, M ycobacterium 
10 avium. Mycobacterium bovis. Mycobacterium leprae. M ycobacterium tuberculosis. Mycoplasma 
c renitalium. Mycoplasma pneumoniae. Neisseria gonorrh oeae. Neisseria meningitidis, Pastewella 
multocida, Proteus mirabilis. Pseudomonas putida. Pseu domonas syringae. Salmonella paratyphi. 
Salmonella typhi. Staphylococcus epidermidis. Staphy lococcus haemolvticus. Streptococcus 
mutant Stre ptococcus pneumoniae. Streptococcus pyogenes. Treponema pallidum, Ureap lasma 
15 ureahticum. Vibrio cholerae or Yersinia pestis Expression Vecto rs or Expression Vectors Functional 
in Bacterial Species Other Than the Foregoing Bacterial Species 
The antisense nucleic acids that inhibit the growth of Escherichia coli, Staphylococcus 
aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella 
typhimurium, Acinetobacter baumannii. Bacillus anthracis, Bacteroides fragilis, Bordetella 
20 pertussis, Borrelia burgdorferi, Burkholderia cepacia, Burkholderia fungorum, Burkholderia 
mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium 
acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium diptheriae, 
Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae. Helicobacter pylori, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
25 Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium. Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
30 urealyticum, Vibrio cholerae or Yersinia pestis, or portions thereof, may also be evaluated for then- 
ability to inhibit the growth of cells or microorganisms other than Escherichia coli, Staphylococcus 
aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa. Salmonella 
typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, Bordetella 
pertussis, Borrelia burgdorferi. Burkholderia cepacia, Burkholderia fungorum. Burkholderia 
35 mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium 
acetobutylicum. Clostridium botulinum, Clostridium difficile, Corynebacterium diptheriae, 
Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter pylori, 
Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium avium, 
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^//c^, » cAoto, Vibrio parahemolyticus, vfbMvulnificans. ferswa enferocoHnca, 

Yersinia pestis or any species Ming within the genera of any of the above species may be 
evaluated. In some embodiments of the present invention, the ability of the antisense nucleic add 
to inhibit the growth of an organism other than E. coli may be evaluated. In such embodunents, 
5 the antisense nucleic acids are inserted into expression vectors functional in the organisms « winch 
the antisense nucleic acids are evaluated. 

It will be appreciated that the above methods for evaluating the ability of an antisense 
nucleic acid to inhibit the proliferation of a heterologous organism may be performed using 
antisense nucleic acids complementary to any of the proliferation-required nucleic acids from 
10 Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae. 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum. Burkholderia mallei, Campylobacter jejuni. Chlamydia pneumoniae. 
Chlamydia trachomatis. Clostridium acetobutylicum. Clostridium botulinum, Clostridium difficile, 
15 Corynebacterium diptheriae, Enterobacter cloacae. Enterococcus faecium, Haemophilus 
influenzae. Helicobacter pylori, Legionella pneumophila. Listeria monocytogenes. Moraxella 
catarrhal, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis. Mycoplasma genitalium. Mycoplasma pneumoniae. Neisseria gonorrhoeae. Neisseria 
meningitidis. Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
20 syringae, Salmonella paratyphi. Salmonella typhi. Staphylococcus epidermidis. Staphylococcus 
haemolyticus, Streptococcus mutans. Streptococcus pneumoniae. Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis (includmg 
antisense nucleic acids complementary to SEQ ID NOs, 6214-12397, such as the antisense nuclexc 
■ acids of SEQ ID NOs.: 1-6213) or portions thereof, antisense nucleic acids complementary to 
25 homologous coding nucleic acids or portions thereof, or homologous antisense nucleic acids. 

Those skilled in the art will appreciate that a negative result in a heterologous cell or 
rrucroorgamsm does notmeanthatthat cell ornucroorganism is missing that g 
the gene is unessential. However, a positive result means that the heterologous cell or microorgamsm 
• contains a homologous gene which is required for proliferation of that cell or microorganism The 
30 homologousgenemaybeobtainedusing&emethodsdescribedherein. For example, the homologous 
gene may be isolated by performing a PGR procedure using primers based on the antisense sequence 
which reduced the level or activity of the gene product encoded by the homologous gene or by 
performing a Southern blot. Those cells that are inhibited by antisense may be used in cell-based 
assays as described herein for the identification and characterization of compounds in order to develop 
35 annbioncseffectivemfteseceUsornucmorgamsms. Those skilled in the art will appreciate that 
an antisense molecule which works in the microorganism from which it was obtained will not always 
work in a heterologous cell or microorganism. 
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Thus, the ability of an antisense nucleic acid which inhibits the proliferation of Escherichia 
coli. Staphylococcus aureus. Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas 
aeruginosa, Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides 
5 fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia. Burkholderia fungorum, 
Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae. Chlamydia trachomatis, 
Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella catarrhalis, Mycobacterium 
10 avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans. Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
15 urealyticum. Vibrio cholerae or Yersinia pestis to inhibit the growth of other organims may be 
evaluated by transforming the antisense nucleic acid directly into species other than the organism 
from which they were obtained. In particular, the ability of the antisense nucleic acid to inhibit the 
growth of Acinetobacter baumannii, Anaplasma marginale, Aspergillus Jumigatus. Bacillus 
anthracis, Bacteroides fragilis. Bordetella pertussis, Borrelia burgdorferi. Burkholderia cepacia, 
20 Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Candida albicans, Candida 
glabrata (also called Torulopsis glabrata), Candida tropicalis, Candida parapsilosis, Candida 
guilliermondii, Candida krusei, Candida kefyr (also called Candida pseudotropicalis), Candida 
dubliniensis, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, 
Clostridium botulinum, Clostridium difficile, Clostridium perfringens, Coccidioides itnmitis, 
25 Corynebacterium diptheriae, Cryptococcus neoformans, Enterobacter cloacae, Enterococcus 
faecalis, Enterococcus faecium, Escherichia coli, Haemophilus influenzae, Helicobacter pylori, 
Histoplasma capsulatum, Klebsiella pneumoniae, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium. Mycobacterium bovis, 
Mycobacterium leprae. Mycobacterium tuberculosis. Mycoplasma genitalium, Mycoplasma 
30 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Nocardia asteroides, Pasteurella 
haemolytica, Pasteurella multocida, Pneumocystis carinii, Proteus mirabilis, Proteus vulgaris, 
Pseudomonas aeruginosa, Pseudomonas putida, Pseudomonas syringae. Salmonella bongori, 
Salmonella cholerasuis, Salmonella enterica, Salmonella paratyphi, Salmonella typhi, Salmonella 
typhimurium, Shigella boydii, Shigella dysenteriae, Shigella flexneri, Shigella sonnei, 
35 Staphylococcus aureus. Staphylococcus epidermidis, Staphylococcus haemolyticus. Streptococcus 
pneumoniae, Streptococcus mutans, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
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It will be appreciated that ORFs may also be identified using databases other than 
PathoSeq. For example, die ORFs may be identified using the methods described in U.S. 
Provisional Patent Application Serial Number 60/191,078, filed March 21, 2000. 

EXAMPLE 4 

Transfer of Exogenous Nucleic Acid Sequence s to other Bacterial Species 
The ability of an antisense molecule identified in a first organism to inhibit the 
proliferation of a second organism (thereby confirming that a gene in the second organism which is 
homologous to the gene from the first organism is required for proliferation of the second 
organism) was validated using antisense nucleic acids which inhibit lie growth of E. coli which 
were identified using methods similar to those described above. Expression vectors which inhibited 
growth of E. coli upon induction of antisense RNA expression with IPTG were transformed directly 
into Enterobacter cloacae, Klebsiella pneumonia or Salmonella typhimurium. The transformed 
cells were then assayed for growth inhibition according to the method of Example 1 . After growth 
in liquid culture, cells were plated at various serial dilutions and a score detemrined by calculating 
the log difference in growth for INDUCED vs. UNINDUCED antisense RNA expression as 
determined by the maximum 10 fold dilution at which a colony was observed. The results of these 
experiments are listed below in Table II. If there was no effect of antisense RNA expression in a 
microorganism, the clone is minus in Table JL In contrast, a positive in Table H means that at least 
10 fold more cells were required to observe a colony on the induced plate than on the non-induced 
plate under the conditions used and in that microorganism. 

TABLE n 



Sf-ncitivirv nf Other Microorganisms to Antisen 


se Nucleic Acids That Ir 


ihibit Proliferation in E. t 
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42089 

42090 

42091 

42092 

42093 

42094 

42095 

42096 

42097 

42098 

42099 

42100 

42101 

42102 

42103 



78233 

78234 

78235 

78236 

78237 

78238 

78239 

78240 

78241 

78242 

78243 

78244 

78245 

78246 

78247 

78248 

78249 

78250 

78251 

78252 

78253 

78254 

78255 

78256 

78257 

78258 

78259 

78260 

78261 

78262 

78263 

78264 

78265 

78266 

78267 

78268 

78269 

78270 

78271 

78272 

78273 

78274 

78275 

78276 

78277 

78278 

78279 

78280 

78281 

78282 

78283 

78284 

78285 

78286 

78287 



YPS002279 

YPS002281 

YPS002288 

YPS002289 

YPS002291 

YPS002292 

YPS002296 

YPS002300 

YPS002303 

YPS002304 

YPS002308 

YPS002312 

YPS002313 

YPS002325 

YPS002330 

YPS002349 

YPS002354 

YPS002374 

YPS002375 

YPS002383 

YPS002391 

YPS002393 

YPS002400 

YPS002401 

YPS002407 

YPS002413 

YPS002425 

YPS002427 

YPS002431 

YPS002439 

YPS002442 

YPS002443 

YPS002444 

YPS002447 

YPS002449 

YPS002450 

YPS002451 

YPS002452 

YPS002453 

YPS002454 

YPS0O2455 

YPS002467 

YPS002471 

YPS002475 

YPS002478 

YPS002481 

YPS002482 

YPS002485 

YPS002488 

YPS002490 

YPS002491 

YPS002492 

YPS002493 

YPS002494 

YPS002502 
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DNA 
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SeqID 




17871 


54055 


CDP101420 


17872 


54056 


CDP101422 


17873 


54057 


CDP101424 


17874 


54058 


CDP101428 


17875 


54059 


CDP101430 


17876 


54060 


CDP101431 


17877 


54061 


CDP101447 


17878 


54062 


CDP101454 


17879 


54063 


CDP101455 


17880 


54064 


CDP101457 


17881 


54065 


CDP101458 


17882 


54066 


CDP101464 


17883 


54067 


CDP101465 


17884 


54068 


CDP101466 


17885 


54069 


CDP101469 


17886 


54070 


CDP 101470 


17887 


54071 


CDP101471 


17888 


54072 


CDP 101476 


17889 


54073 


CDP101483 


17890 


54074 


CDP101484 


17891 


54075 


CDP101486 


17892 


54076 


CDP101490 


17893 


54077 


CDP101491 


17894 


54078 


CDP101493 


17895 


54079 


CDP101495 


17896 


54080 


CDP101500 


17897 


54081 


CDP101502 


17898 


54082 


CDP101508 


17899 


54083 


CDP101511 


17900 


54084 


CDP101514 


17901 


54085 


CDP101519 


17902 


54086 


CDP101521 


17903 


54087 


CDP101523 


17904 


54088 


CDP101532 


17905 


54089 


CDP101536 


17906 


54090 


CDP101537 


17907 


54091 


CDP101544 


17908 


54092 


CDP101551 


17909 


54093 


CDP101553 


17910 


54094 


CDP101556 


17911 


54095 


CDP101560 


17912 


54096 


CDP101562 


17913 


54097 


CDP101563 


17914 


54098 


CDP101565 


17915 


54099 


CDP101567 


17916 


54100 


CDP101570 


17917 


54101 


CDP101572 


17918 


54102 


CDP101573 


17919 


54103 


CDP101575 


17920 


54104 


CDP101577 


17921 


54105 


CDP101578 


17922 


54106 


CDP101579 


17923 


54107 


CDP101580 


17924 


54108 


CDP101582 


17925 


54109 


CDP101585 



DNA 


Protein 


Gene LocusID 


SeqID 


oeqiiJ 




29933 


66117 


NME301308 


29934 


66118 


NME301326 


29935 


66119 


NME301505 


29936 


66120 


NME301637 


29937 


66121 


NME301662 


29938 


66122 


NME301805 


29939 


66123 


NME301914 


29940 


66124 


PAB100175 


29941 


66125 


PAE100476 


29942 


66126 


PAE100477 


29943 


66127 


PAE102229 


29944 


66128 


PAE105948 


29945 


66129 


PAE106765 


29946 


66130 


PAB107208 


29947 


66131 


PAE107214 


29948 


66132 


PAE107444 


29949 


66133 


PAE 108407 


29950 


66134 


PAE109042 


29951 


66135 


PAE109842 


29952 


66136 


PAE109984 


29953 


66137 


PAE1 10961 


29954 


66138 


PAE1 10993 


29955 


66139 


PAE1 11475 


29956 


66140 


PAE1 11567 


29957 


66141 


PAE1 11649 


29958 


66142 


PAE111701 


29959 


66143 


PAE1 11918 


29960 


66144 


PAE200001 


29961 


66145 


PAE200002 


29962 


66146 


PAE200004 


29963 


66147 


PAE200005 


29964 


66148 


PAE200009 


29965 


66149 


PAE200013 


29966 


66150 


PAE200017 


29967 


66151 


PAE200036 


29968 


66152 


PAE200074 


29969 


66153 


PAE200094 


29970 


66154 


PAE200139 


29971 


66155 


PAE200152 


29972 


66156 


PAE200177 


29973 


66157 


PAE200196 


29974 


66158 


PAE200235 


29975 


66159 


PAE200243 


29976 


66160 


PAE200245 


29977 


66161 


PAE200317 


29978 


66162 


PAE200326 


29979 


66163 


PAE200341 


29980 


66164 


PAE200349 


29981 


66165 


PAE200353 


29982 


66166 


PAE200356 


29983 


66167 


PAB200361 


29984 


66168 


PAE200371 


29985 


66169 


PAE200380 


29986 


66170 


PAE200386 


29987 


66171 


PAE200393 
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TVMA 


Protein 




SeqID 


SeqID 




41994 


78178 


YPS002027 


41995 


78179 


YPS002032 


41996 


78180 


YPS002035 


41997 


78181 


YPS002040 


41998 


78182 


YPS002049 


41999 


78183 


YPS002052 


42000 


78184 


YPS002057 


42001 


78185 


YPS002059 


42002 


78186 


YPS002062 


42003 


78187 


YPS002064 


42004 


78188 


YPS002067 


42005 


78189 


YPS002068 


42006 


78190 


YPS002074 


42007 


78191 


YPS002077 


42008 


78192 


YPS002089 


42009 


78193 


YPS002091 


42010 


78194 


YPS002092 


42011 


78195 


YPS002093 


42012 


78196 


YPS002105 


42013 


78197 


YPS002108 


42014 


78198 


YPS002116 


42015 


78199 


YPS002118 


42016 


78200 


YPS002121 


42017 


78201 


YPS002123 


42018 


78202 


YPS002128 


42019 


78203 


YPS002136 


42020 


78204 


YPS002137 


42021 


78205 


YPS002142 


42022 


78206 


YPS002147 


42023 


78207 


YPS002148 


42024 


78208 


YPS002149 


42025 


78209 


YPS002150 


42026 


78210 


YPS002162 


42027 


78211 


YPS002165 


42028 


78212 


YPS002174 


42029 


78213 


YPS002176 


42030 


78214 


YPS002180 


42031 


78215 


YPS002190 


42032 


78216 


YPS002201 


42033 


78217 


YPS002204 


42034 


78218 


YPS002207 


42035 


78219 


YPS002210 


42036 


78220 


YPS002228 


42037 


78221 


YPS002232 


42038 


78222 


YPS002234 


42039 


78223 


YPS002248 


42040 


78224 


YPS002249 


42041 


78225 


YPS002254 


42042 


78226 


YPS002256 


42043 


78227 


YPS002263 


42044 


78228 


YPS002265 


42045 


78229 


YPS002267 


42046 


78230 


YPS002273 


42047 


78231 


YPS002274 


42048 


78232 


YPS002276 
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17816 
17817 
17818 
17819 
17820 
17821 
17822 
17823 
17824 
17825 
17826 
17827 
17828 
17829 
17830 
17831 
17832 
17833 
17834 
17835 
17836 
17837 
17838 
17839 
17840 
17841 
17842 
17843 
17844 
17845 
17846 
17847 
17848 
17849 
17850 
17851 
17852 
17853 
17854 
17855 
17856 
17857 
17858 
17859 
17860 
17861 
17862 
17863 
17864 
17865 
17866 
17867 
17868 
17869 
17870 



54000 
54001 
54002 
54003 
54004 
54005 
54006 
54007 
54008 
54009 
54010 
54011 
54012 
54013 
54014 
54015 
54016 
54017 
54018 
54019 
54020 
54021 
54022 
54023 
54024 
54025 
54026 
54027 
54028 
54029 
54030 
54031 
54032 
54033 
54034 
54035 
54036 
54037 
54038 
54039 
54040 
54041 
54042 
54043 
54044 
54045 
54046 
54047 
54048 
54049 
54050 
54051 
54052 
54053 
54054 



CDP101196 
CDP101216 
CDP101218 
CDP101220 
CDP101222 
CDP101225 
CDP101232 
CDP101233 
CDP101237 
CDP101238 
CDP101246 
CDP101247 
CDP101250 
CDP101251 
CDP101252 
CDP101254 
CDP101255 
CDP101257 
CDP101259 
CDP101264 
CDP101266 
CDP101267 
CDP101268 
CDP101270 
CDP101273 
CDP101276 
CDP101278 
CDP101279 
CDP 101281 
CDP101282 
CDP101283 
CDP101284 
CDP101285 
CDP101286 
CDP101289 
CDP101293 
CDP101294 
CDP1013O8 
CDP101311 
CDP101315 
CDP101322 
CDP101325 
CDP101333 
CDP101347 
CDP101353 
CDP101373 
CDP101376 
CDP101383 
CDP101400 
CDP101406 
CDP101412 
CDP101414 
CDP101416 
CDP101417 
CDP101419 



29878 
29879 
29880 
29881 
29882 
29883 
29884 
29885 
29886 
29887 
29888 
29889 
29890 
29891 
29892 
29893 
29894 
29895 
29896 
29897 
29898 
29899 
29900 
29901 
29902 
29903 
29904 
29905 
29906 
29907 
29908 
29909 
29910 
29911 
29912 
29913 
29914 
29915 
29916 
29917 
29918 
29919 
29920 
29921 
29922 
29923 
29924 
29925 
29926 
29927 
29928 
29929 
29930 
29931 
29932 



66062 
66063 
66064 
66065 
66066 
66067 
66068 
66069 
66070 
66071 
66072 
66073 
66074 
66075 
66076 
66077 
66078 
66079 
66080 
66081 
66082 
66083 
66084 
66085 
66086 
66087 
66088 
66089 
66090 
66091 
66092 
66093 
66094 
66095 
66096 
66097 
66098 
66099 
66100 
66101 
66102 
66103 
66104 
66105 
66106 
66107 
66108 
66109 
66110 
66111 
66112 
66113 
66114 
66115 
66116 

505 



NME201907 
NME201908 
NME201910 
NME201912 
NME201913 
NME201914 
NME201916 
NME201917 
NME201928 
NME201936 
NME201942 
NME201944 
NME201949 
NME201965 
NME201966 
NME201967 
NME201973 
NME201975 
NMB201976 
NME201982 
NME201984 
NME201988 
NME201989 
NME201990 
NME201998 
NME201999 
NME202000 
NMB202001 
NME202002 
NME202003 
NME202008 
NME202012 
NME202016 
NME202025 
NME202026 
NME202037 
NME202038 
NME202039 
NME202045 
NME202047 
NME202048 
NME202051 
NME202053 
NME202061 
NME300318 
NME300340 
NME300455 
NME300542 
NME300608 
NME300783 
NME300873 
NME300906 
NME301036 
NME301139 
NME301279 



41939 
41940 
41941 
41942 
41943 
41944 
41945 
41946 
41947 
41948 
41949 
41950 
41951 
41952 
41953 
41954 
41955 
41956 
41957 
41958 
41959 
41960 
41961 
41962 
41963 
41964 
41965 
41966 
41967 
41968 
41969 
41970 
41971 
41972 
41973 
41974 
41975 
41976 
41977 
41978 
41979 
41980 
41981 
41982 
41983 
41984 
41985 
41986 
41987 
41988 
41989 
41990 
41991 
41992 
41993 



78123 
78124 
78125 
78126 
78127 
78128 
78129 
78130 
78131 
78132 
78133 
78134 
78135 
78136 
78137 
78138 
78139 
78140 
78141 
78142 
78143 
78144 
78145 
78146 
78147 
78148 
78149 
78150 
78151 
78152 
78153 
78154 
78155 
78156 
78157 
78158 
78159 
78160 
78161 
78162 
78163 
78164 
78165 
78166 
78167 
78168 
78169 
78170 
78171 
78172 
78173 
78174 
78175 
78176 
78177 



YPS001806 
YPS001811 
YPS001820 
YPS001825 
YPS001830 
YPS001843 
YPS001846 
YPS001848 
YPS001851 
YPS001853 
YPS001855 
YPS001858 
YPS001861 
YPS001862 
YPS001863 
YPS001864 
YPS001865 
YPS001866 
YPS001867 
YPS001868 
YPS001873 
YPS001875 
YPS001876 
YPS001880 
YPS001881 
YPS001888 
YPS001891 
YPS001892 
YPS001897 
YPS001899 
YPS001906 
YPS001910 
YPS001917 
YPS001925 
YPS001944 
YPS001961 
YPS001962 
YPS001963 
YPS001964 
YPS001965 
YPS001978 
YPS001980 
YPS001982 
YPS001985 
YPS001991 
YPS001992 
YPS001994 
YPS001996 
YPS002002 
YPS002005 
YPS002007 
YPS002011 
YPS002012 
YPS002016 
YPS002018 
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DNA 
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SeqID 




17761 


53945 


CDP101013 


17762 


53946 


CDP101017 


17763 


53947 


CDP101021 


17764 


53948 


. CDP101023 


17765 


53949 


CDP101025 


17766 


53950 


CDP101026 


17767 


53951 


CDP101033 


17768 


53952 


CDP101034 


17769 


53953 


CDP101043 


17770 


53954 


CDP101052 


17771 


53955 


CDP101053 


17772 


53956 


CDP101055 


17773 


53957 


CDP101057 


17774 


53958 


CDP101061 


17775 


53959 


CDP101063 


17776 


53960 


CDP101064 


17777 


53961 


CDP101065 


17778 


53962 


CDP101075 


17779 


53963 


CDP101084 


17780 


53964 


CDP101088 


17781 


53965 


CDP101089 


17782 


53966 


CDP101090 


17783 


53967 


CDP101095 


17784 


53968 


CDP101096 


17785 


53969 


CDP101104 


17786 


53970 


CDP101112 


17787 


53971 


CDP101113 


17788 


53972 


CDP101114 


17789 


53973 


CDP101115 


17790 


53974 


CDP101117 


17791 


53975 


CDP101120 


17792 


53976 


CDP101127 


17793 


53977 


CDP101132 


17794 


53978 


CDP101133 


17795 


53979 


CDP101134 


17796 


53980 


CDP101135 


17797 


53981 


CDP101138 


17798 


53982 


CDP101144 


17799 


53983 


CDP101146 


17800 


53984 


CDP101148 


17801 


53985 


CDP101150 


17802 


53986 


CDP101153 


17803 


53987 


CDP101154 


17804 


53988 


CDP101155 


17805 


53989 


CDP101160 


17806 


53990 


CDP101162 


17807 


53991 


CDP101163 


17808 


53992 


CDP101168 


17809 


53993 


CDP101169 


17810 


53994 


CDP101170 


17811 


53995 


CDP101174 


17812 


53996 


CDP101177 


17813 


53997 


CDP101180 


17814 


53998 


CDP101183 


17815 


53999 


CDP101191 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




29823 


66007 


NME201617 


29824 


66008 


NME201620 


29825 


66009 


NME201622 


29826 


66010 


NME201624 


29827 


66011 


NME201625 


29828 


66012 


NME201627 


29829 


66013 


NME201634 


29830 


66014 


NME201635 


29831 


66015 


NME201638 


29832 


66016 


NME201642 


29833 


66017 


NME201646 


29834 


66018 


NME201654 


29835 


66019 


NME201659 


29836 


66020 


NME201667 


29837 


66021 


NME201668 


29838 


66022 


NME201669 


29839 


66023 


NME201722 


29840 


66024 


NME201743 


29841 


66025 


NME201747 


29842 


66026 


NME201748 


29843 


66027 


NME201751 


29844 


66028 


NME201757 


29845 


66029 


NME201768 


29846 


66030 


NME201774 


29847 


66031 


NME201781 


29848 


66032 


NME201783 


29849 


66033 


NME201788 


29850 


66034 


NME201790 


29851 


66035 


NME201792 


29852 


66036 


NME201794 


29853 


66037 


NME201798 


29854 


66038 


MME201799 


29855 


66039 


NME201800 


29856 


66040 


NME201812 


29857 


66041 


NME201813 


29858 


66042 


NME201814 


29859 


66043 


NME201818 


29860 


66044 


MME201822 


29861 


66045 


NME201828 


29862 


66046 


NME201839 


29863 


66047 


NME201859 


29864 


66048 


NME201862 


29865 


66049 


NME201865 


29866 


66050 


NME201868 


29867 


66051 


NME201872 


29868 


66052 


NME201874 


29869 


66053 


NME201879 


29870 


66054 


NME201886 


29871 


66055 


NME201898 




OOIOO 




29873 


66057 


NME201902 


29874 


66058 


NME201903 


29875 


66059 


NMB201904 


29876 


66060 


NME201905 


29877 


66061 
504 


NME201906 
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DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




41884 


78068 


YPS0O1556 


41885 


78069 


YPS001561 


41886 


78070 


YPS001562 


41887 


78071 


YPS001563 


41888 


78072 


YPS001564 


41889 


78073 


YPS001566 


41890 


78074 


YPS001567 


41891 


78075 


YPS001568 


41892 


78076 


YPS001577 


41893 


78077 


YPS001578 


41894 


78078 


YPS001580 


41895 


78079 


YPS001582 


41896 


78080 


YPS001584 


41897 


78081 


YPS001591 


41898 


78082 


YPS001594 


41899 


78083 


YPS001597 


41900 


78084 


YPS001600 


41901 


78085 


YPS001602 


41902 


78086 


YPS001603 


41903 


78087 


YPS001606 


41904 


78088 


YPS001608 


41905 


78089 


YPS001609 


41906 


78090 


YPS001617 


41907 


78091 


YPS001621 


41908 


78092 


YPS001623 


41909 


78093 


YPS001628 


41910 


78094 


YPS001640 


41911 


78095 


YPS001655 


41912 


78096 


YPS001659 


41913 


78097 


YPS001664 


41914 


78098 


YPS001667 


41915 


78099 


YPS001671 


41916 


78100 


YPS001674 


41917 


78101 


YPS001677 


41918 


78102 


YPS001684 


41919 


78103 


YPS001686 


41920 


78104 


YPS001711 


41921 


78105 


YPS001716 


41922 


78106 


YPS001717 


41923 


78107 


YPS001725 


41924 


78108 


YPS001737 


41925 


78109 


YPS001740 


41926 


78110 


YPS001743 


41927 


78111 


YPS001746 


41928 


78112 


YPS001748 


41929 


78113 


YPS001 750 


41930 


78114 


YPS001759 


41931 


78115 


YPS001761 


41932 


78116 


YPS001763 


41933 


78117 


YPS001764 


41934 


78118 


YPS001766 


41935 


78119 


YPS001789 


41936 


78120 


YPS001792 


41937 


78121 


YPS001797 


41938 


78122 


YPS001804 



Printed from Mimosa 04/07/23 08:42:59 Page: 50S 



WO 02/077183 

DMA. Protein Gene LocusID I DNA 
SeqID SeqlD | SeqID 



Protein Gene LocusID DNA 
SeqID I SeqID 



PCTAJS02/09107 

Protein Gene LocusID 
SeqID 



17706 

17707 

17708 

17709 

17710 

17711 

17712 

17713 

17714 

17715 

17716 

17717 

17718 

17719 

17720 

17721 

17722 

17723 

17724 

17725 

17726 

17727 

17728 

17729 

17730 

17731 

17732 

17733 

17734 

17735 

17736 

17737 

17738 

17739 

17740 

17741 

17742 

17743 

17744 

17745 

17746 

17747 

17748 

17749 

17750 

17751 

17752 

17753 

17754 

17755 

17756 

17757 

17758 

17759 

17760 



53890 

53891 

53892 

53893 

53894 

53895 

53896 

53897 

53898 

53899 

53900 

53901 

53902 

53903 

53904 

53905 

53906 

53907 

53908 

53909 

53910 

53911 

53912 

53913 

53914 

53915 

53916 

53917 

53918 

53919 

53920 

53921 

53922 

53923 

53924 

53925 

53926 

53927 

53928 

53929 

53930 

53931 

53932 

53933 

53934 

53935 

53936 

53937 

53938 

53939 

53940 

53941 

53942 

53943 

53944 



CDP100844 

CDP100846 

CDP100848 

CDP100850 

CDP100852 

CDP100853 

CDP100854 

CDP100855 

CDP100856 

CDP100861 

CDP100862 

CDP100866 

CDP100874 

CDP100876 

CDP100877 

CDP100879 

CDP100884 

CDP100886 

CDP100889 

CDP100903 

CDP100904 

CDP100907 

CDP100910 

CDP100912 

CDP100913 

CDP100914 

CDP100915 

CDP100920 

CDP100921 

CDP 100932 

CDP100933 

CDP100938 

CDP100939 

CDP100940 

CDP100947 

CDP100957 

CDP100963 

CDP100967 

CDP100969 

CDP100970 

CDP100971 

CDP100973 

CDP100976 

CDP100979 

CDP100984 

CDP100986 

CDP100987 

CDP100988 

CDP100996 

CDP100997 

CDP101004 

CDP101007 

CDP101008 

CDP101009 

CDP101012 



29768 

29769 

29770 

29771 

29772 

29773 

29774 

29775 

29776 

29777 

29778 

29779 

29780 

29781 

29782 

29783 

29784 

29785 

29786 

29787 

29788 

29789 

29790 

29791 

29792 

29793 

29794 

29795 

29796 

29797 

29798 

29799 

29800 

29801 

29802 

29803 

29804 

29805 

29806 

29807 

29808 

29809 

29810 

29811 

29812 

29813 

29814 

29815 

29816 

29817 

29818 

29819 

29820 

29821 

29822 



65952 

65953 

65954 

65955 

65956 

65957 

65958 

65959 

65960 

65961 

65962 

65963 

65964 

65965 

65966 

65967 

65968 

65969 

65970 

65971 

65972 

65973 

65974 

65975 

65976 

65977 

65978 

65979 

65980' 

65981 

65982 

65983 

65984 

65985 

65986 

65987 

65988 

65989 

65990 

65991 

65992 

65993 

65994 

65995 

65996 

65997 

65998 

65999 

66000 

66001 

66002 

66003 

66004 

66005 

66006 

503 



NME201438 

NME201443 

NME201444 

NME201447 

NME201451 

NME201452 

NME201455 

NME201458 

NMB201465 

NME201469 

NME201478 

NMB201479 

NME201487 

NME201493 

NME201494 

NME201498 

NME201499 

NME201501 

NME201508 

NME201512 

NME201515 

NME201516 

NME201517 

NME201518 

NME201519 

NME201520 

NME201526 

NME201529 

NME201532 

NME201541 

NME201542 

NME201548 

NME201555 

NME201558 

NME201560 

NME201565 

NME201566 

NME201568 

NME201571 

NME201572 

NME201584 

NME201585 

NME201587 

NME201594 

NME201595 

NME201596 

NME201597 

NME201599 

NME201600 

NME201601 

NME201603 

NMB201605 

NME201607 

NME201609 

NME201616 



41829 

41830 

41831 

41832 

41833 

41834 

41835 

41836 

41837 

41838 

41839 

41840 

41841 

41842 

41843 

41844 

41845 

41846 

41847 

41848 

41849 

41850 

41851 

41852 

41853 

41854 

41855 

41856 

41857 

41858 

41859 

41860 

41861 

41862 

41863 

41864 

41865 

41866 

41867 

41868 

41869 

41870 

41871 

41872 

41873 

41874 

41875 

41876 

41877 

41878 

41879 

41880 

41881 

41882 

41883 



78013 

78014 

78015 

78016 

78017 

78018 

78019 

78020 

78021 

78022 

78023 

78024 

78025 

78026 

78027 

78028 

78029 

78030 

78031 

78032 

78033 

78034 

78035 

78036 

78037 

78038 

78039 

78040 

78041 

78042 

78043 

78044 

78045 

78046 

78047 

78048 

78049 

78050 

78051 

78052 

78053 

78054 

78055 

78056 

78057 

78058 

78059 

78060 

78061 

78062 

78063 

78064 

78065 

78066 

78067 



YPS001314 

YPS001316 

YPS001318 

YPS001320 

YPS001321 

YPS001322 

YPS001324 

YPS001326 

YPS001335 

YPS001338 

YPS001340 

YPS001350 

YPS001354 

YPS001366 

YPS001373 

YPS001379 

YPS001380 

YPS001381 

YPS001391 

YPS001397 

YPS001400 

YPS001402 

YPS001404 

YPS001406 

YPS001414 

YPS001416 

YPS001422 

YPS001429 

YPS001431 

YPS001438 

YPS001448 

YPS001450 

YPS001453 

YPS001456 

YPS001461 

YPS001466 

YPS001475 

YPS001481 

YPS001482 

YPS001486 

YPS001489 

YPS001508 

YPS001510 

YPS001517 

YPSO0i519 

YPS001521 

YBS001525 

YPS001526 

YPS001527 

YPS001530 

YPS001531 

YPS001534 

YPS001546 

YPS001548 

YPS001553 
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DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




17651 


53835 


CDP100633 


17652 


53836 


CDP100635 


17653 


53837 


CDP100636 


17654 


53838 


CDP100638 


17655 


53839 


CDP1 00639 


17656 


53840 


CDP100640 


17657 


53841 


CDP100653 


17658 


53842 


CDP100654 


17659 


53843 


CDP100658 


17660 


53844 


CDP100666 


17661 


53845 


CDP100671 


17662 


53846 


CDP100672 


17663 


53847 


CDP 100674 


17664 


53848 


CDP100675 


17665 


53849 


CDP100677 


17666 


53850 


CDP 100684 


17667 


53851 


CDP100695 


17668 


53852 


CDP100699 


17669 


53853 


CDP100702 


17670 


53854 


CDP100703 


17671 


53855 


CDP100704 


17672 


53856 


CDP100706 


17673 


53857 


CDP100733 


17674 


53858 


CDP100735 


17675 


53859 


CDP100741 


17676 


53860 


CDP100744 


17677 


53861 


CDP100748 


17678 


53862 


CDP100750 


17679 


53863 


CDP 100751 


17680 


53864 


CDP100752 


17681 


53865 


CDP100770 


.17682 


53866 


CDP100772 


17683 


53867 


CDP100773 


17684 


53868 


CDP100774 


17685 


53869 


CDP100775 


17686 


53870 


CDP100776 


17687 


53871 


CDP1 00778 


17688 


53872 


CDP100780 


17689 


53873 


CDP100781 


17690 


53874 


CDP100782 


17691 


53875 


CDP100784 


17692 


53876 


CDP100789 


17693 


53877 


CDP100795 


17694 


53878 


CDP100799 


17695 


53879 


CDP100802 


17696 


53880 


CDP100805 


17697 


53881 


CDP100811 


17698 


53882 


CDP100814 


17699 


53883 


CDP100815 


17700 


53884 


CDP100817 


17701 


53885 


CDP100823 


17702 


53886 


CDP100825 


17703 


53887 


CDP100831 


17704 


53888 


CDP1O0836 


17705 


53889 


CDP100838 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




29713 


65897 


NME201245 


29714 


65898 


NME201248 


29715 


65899 


NME201254 


29716 


65900 


NME201257 


29717 


65901 


NME201261 


29718 


65902 


NME201265 


29719 


65903 


NME201276 


29720 


65904 


NME201277 


29721 


65905 


NME201279 


29722 


65906 


NME201284 


29723 


65907 


NME201287 


29724 


65908 


NME201288 


29725 


65909 


NME201292 


29726 


65910 


NME201294 


29727 


65911 


NME201296 


29728 


65912 


NME201304 


29729 


65913 


NME201305 


29730 


65914 


NME201309 


29731 


65915 


NME201311 


29732 


65916 


NME201319 


29733 


65917 


NME201321 


29734 


65918 


NME201326 


29735 


65919 


NME201332 


29736 


65920 


NME201339 


29737 


65921 


NME201346 


29738 


65922 


NME201354 


29739 


65923 


NME201357 


29740 


65924 


NME201359 


29741 


65925 


NME201361 


29742 


65926 


NME201364 


29743 


65927 


NME201367 


29744 


65928 


NME201370 


29745 


65929 


NME201373 


29746 


65930 


NME201374 


29747 


65931 


NME201375 


29748 


65932 


MME201384 


29749 


65933 


NME201387 


29750 


65934 


NME201393 


29751 


65935 


NME201394 


29752 


65936 


NME201395 


29753 


65937 


NME201396 


29754 


65938 


NME201398 


29755 


65939 


NME201410 


29756 


65940 


NME201411 


29757 


65941 


NME201412 


29758 


65942 


NME201414 


29759 


65943 


NME201415 


29760 


65944 


NME201426 


29761 


65945 


NME201427 


29762 


03740 




29763 


65947 


NME201430 


29764 


65948 


NME201432 


29765 


65949 


NME201434 


29766 


65950 


NME201435 


29767 


65951 
502 


NME201436 



PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




41774 


77958 


YPS001128 


41775 


77959 


YPS001129 


41776 


77960 


YPS001131 


41777 


77961 


YPS001135 


41778 


77962 


YPS001136 


41779 


77963 


YPS001137 


41780 


77964 


YPS001140 


41781 


77965 


YPS001142 


41782 


77966 


YPS001147 


41783 


77967 


YPS001148 


41784 


77968 


YPS001151 


41785 


77969 


YPS001153 


41786 


77970 


YPS001155 


41787 


77971 


YPS001157 


41788 


77972 


YPS001160 


41789 


77973 


YPS001161 


41790 


77974 


YPS001169. 


41791 


77975 


YPS001170 


41792 


77976 


YPS001173 


41793 


77977 


YPS001177 


41794 


77978 


YPS001180 


41795 


77979 


YPS0OU86 


41796' 


77980 


YPS001188 


41797 


77981 


YPS001189 


41798 


77982 


YPS001192 


41799 


77983 


YPS001193 


41800 


77984 


YPS001199 


41801 


77985 


YPS001209 


41802 


77986 


YPS001211 


41803 


77987 


YPS001216 


41804 


77988 


YPS001221 


41805 


77989 


YPS001224 


41806 


77990 


YPS001225 


41807 


77991 


YPS001228 


41808 


77992 


YPS001229 


41809 


77993 


YPS001230 


41810 


77994 


YPS001237 


41811 


77995 


YPS001239 


41812 


77996 


YPS001244 


41813 


77997 


YPS001246 


41814 


77998 


YPS001247 


41815 


77999 


YPS001253 


41816 


78000 


YPS001257 


41817 


78001 


YPS001261 


41818 


78002 


YPS001262 


41819 


78003 


YPS001263 


41820 


78004 


YPS001274 


41821 


78005 


YPS001275 


41822 


/a wo 




41823 


78007 


YPS001278 


41824 


78008 


YPS001281 


41825 


78009 


YPS001282 


41826 


78010 


YPS001285 


41827 


78011 


YPS001287 


41828 


78012 


YPS001307 
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17596 
17597 
17598 
17599 
17600 
17601 
17602 
17603 
17604 
17605 
17606 
17607 
17608 
17609 
17610 
17611 
17612 
17613 
17614 
17615 
17616 
17617 
17618 
17619 
17620 
17621 
17622 
17623 
17624 
17625 
17626 
17627 
17628 
17629 
17630 
17631 
17632 
17633 
17634 
17635 
17636 
17637 
17638 
17639 
17640 
17641 
17642 
17643 
17644 
17645 
17646 
17647 
17648 
17649 
17650 



53780 
53781 
53782 
53783 
53784 
53785 
53786 
53787 
53788 
53789 
53790 
53791 
53792 
53793 
53794 
53795 
53796 
53797 
53798 
53799 
53800 
53801 
53802 
53803 
53804 
53805 
53806 
53807 
53808 
53809 
53810 
53811 
53812 
53813 
53814 
53815 
53816 
53817 
53818 
53819 
53820 
53821 
53822 
53823 
53824 
53825 
53826 
53827 
53828 
53829 
53830 
53831 
53832 
53833 
53834 



CDP100423 
CDP100424 
CDP100429 
CDP100432 
CDP100435 
CDP100440 
CDP100444 
CDP100447 
CDP100449 
CDP100453 
CDP100454 
CDP100459 
CDP100460 
CDP100474 
CDP100479 
CDP100481 
CDP100483 
CDP100485 
CDP100486 
CDP100488 
CDP100495 
CDP100497 
CDP100500 
CDP100504 
CDP1005O8 
CDP100511 
CDP1O0520 
CDP100521 
CDP100523 
CDP100533 
CDP100537 
CDP100538 
CDP100541 
CDP100542 
CDP100545 
CDP100549 
CDP100554 
CDP100571 
CDP100572 
CDP1OO580 
CDP100583 
CDP100585 
CDP100587 
CDP100588 
CDP100589 
CDP100600 
CDP100606 
CDP100607 
CDP100610 
CDP100612 
CDP100613 
CDP100617 
CDP100618 
CDP100619 
CDP100623 



29658 
29659 
29660 
29661 
29662 
29663 
29664 
29665 
29666 
29667 
29668 
29669 
29670 
29671 
29672 
29673 
29674 
29675 
29676 
29677 
29678 
29679 
29680 
29681 
29682 
29683 
29684 
29685 
29686 
29687 
29688 
29689 
29690 
29691 
29692 
29693 
29694 
29695 
29696 
29697 
29698 
29699 
29700 
29701 
29702 
29703 
29704 
29705 
29706 
29707 
29708 
29709 
29710 
29711 
29712 



65842 
65843 
65844 
65845 
65846 
65847 
65848 
65849 
65850 
65851 
65852 
65853 
65854 
65855 
65856 
65857 
65858 
65859 
65860 
65861 
65862 
65863 
65864 
65865 
65866 
65867 
65868 
65869 
65870 
65871 
65872 
65873 
65874 
65875 
65876 
65877 
65878 
65879 
65880 
65881 
65882 
65883 
65884 
65885 
65886 
65887 
65888 
65889 
65890 
65891 
65892 
65893 
65894 
65895 
65896 

501 



NMB200905 
NME200908 
NME200915 
NME200929 
NME200933 
NME200935 
NME200939 
NME200943 
NME200946 
NME200954 
NME200956 
NME200958 
NME200960 
NME200966 
NME200968 
NME20O969 
NME200972 
NME200978 
NME200980 
NME200998 
NME201002 
NME201007 
NME201008 
NME201018 
NME201026 
NME201028 
NMB201034 
NME201050 
NME201051 
NME201057 
NMB201059 
NME201060 
NME201061 
NME201066 
NME201071 
NME201076 
NME201088 
NME201109 
NME201125 
NME201142 
NME201144 
NME201150 
NME201153 
NME201154 
NME201155 
NME201159 
NME201160 
NME20U66 
NME201171 
NME201221 
NME201227 
NME201236 
NME201237 
NME201238 
NME201239 



41719 
41720 
41721 
41722 
41723 
41724 
41725 
41726 
41727 
41728 
41729 
41730 
41731 
41732 
41733 
41734 
41735 
41736 
41737 
41738 
41739 
41740 
41741 
41742 
41743 
41744 
41745 
41746 
41747 
41748 
41749 
41750 
41751 
41752 
41753 
41754 
41755 
41756 
41757 
41758 
41759 
41760 
41761 
41762 
41763 
41764 
41765 
41766 
41767 
41768 
41769 
41770 
41771 
41772 
41773 



77903 
77904 
77905 
77906 
77907 
77908 
77909 
77910 
77911 
77912 
77913 
77914 
77915 
77916 
77917 
77918 
77919 
77920 
77921 
77922 
77923 
77924 
77925 
77926 
77927 
77928 
77929 
77930 
77931 
77932 
77933 
77934 
77935 
77936 
77937 
77938 
77939 
77940 
77941 
77942 
77943 
77944 
77945 
77946 
77947 
77948 
77949 
77950 
77951 
77952 
77953 
77954 
77955 
77956 
77957 



YPS000934 
YPS000940 
YPS000941 
YPS000946 
YPS000947 
YPS000948 
YPS000950 
YPS000958 
YPS000964 
YPS000965 
YPS000969 
YPS000978 
YPS000986 
YPS000988 
YPS000992 
YPS000993 
YPS000994 
YPS000995 
YPS000997 
YPS001004 
YPS001009 
YPS001010 
YPS001012 
YPS001014 
YPS001016 
YPS001018 
YPS001020 
YPS001022 
YPS001023 
YPS001024 
YPS001037 
YPS001038 
YPS001047 
YPS001049 
YPS001051 
YPS001052 
YPS0O1055 
YPS001057 
YPS001063 
YPS0O1065 
YPS001066 
YPS001070 
YPS001074 
YPS001083 
YPS0O1085 
YPS001087 
YPS001090 
YPS001092 
YPS001094 
YPS001103 
YPS001104 
YPS001119 
YPS001121 
YPS001125 
YPS001127 
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DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




17541 


53725 


CDP100258 


17542 


53726 


CDP100260 


17543 


53727 


CDP100261 


17544 


53728 


CDP 100262 


17545 


53729 


CDP100263 


17546 


53730 


CDP100265 


17547 


53731 


CDP100269 


17548 


53732 


CDP100271 


17549 


53733 


CDP100277 


17550 


53734 


CDP100278 


17551 


53735 


CDP100279 


17552 


53736 


CDP100280 


17553 


53737 


CDP100282 


17554 


53738 


CDP100284 


17555 


53739 


CDP100290 


17556 


53740 


CDP100293 


17557 


53741 


CDP100296 


17558 


53742 


CDP10O3O5 


17559 


53743 


CDP100306 


17560 


53744 


CDP100308 


17561 


53745 


CDP100309 


17562 


53746 


CDP100313 


17563 


53747 


CDP100317 


17564 


53748 


CDP100325 


17565 


53749 


CDP100338 


17566 


53750 


CDP100339 


17567 


53751 


CDP100341 


17568 


53752 


CDP100348 


17569 


53753 


CDP 100349 


17570 


53754 


CDP100352 


17571 


53755 


CDP10O360 


17572 


53756 


CDP10O362 


17573 


53757 


CDP100363 


17574 


53758 


CDP100365 


17575 


53759 


CDP100371 


17576 


53760 


CDP100373 


17577 


53761 


CDP100375 


17578 


53762 


CDP100378 


17579 


53763 


CDP100379 


17580 


53764 


CDP10O382 


17581 


53765 


CDP 1003 83 


17582 


53766 


CDP100385 


17583 


53767 


CDP 1003 87 


17584 


53768 


CDP 1003 88 


17585 


53769 


CDP100396 


17586 


53770 


CDP100399 


17587 


53771 


CDP 100400 


17588 


53772 


CDP 100404 


1758? 


J3I 13 




17590 


53774 


CDP100409 


17591 


53775 


CDP100410 


17592 


53776 


CDP100414 


17593 


53777 


CDP100417 


17594 


53778 


CDP100418 


17595 


53779 


CDP100421 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqID 




29603 


65787 


NME200701 


29604 


65788 


NME2007O3 


29605 


65789 


NME200704 


29606 


65790 


NME200707 


29607 


65791 


NME200717 


29608 


65792 


NME200732 


29609 


65793 


VTX jTDIAA^O ^ 

NME200733 


29610 


65794 


NME200734 


29611 


65795 


NME200735 


29612 


65796 


NME200748 


29613 


65797 


NME200754 


29614 


65798 


NME200757 


29615 


65799 


NME200762 


29616 


65800 


vn «Tr*t/N f\t\*i s* A 

NMB200764 


29617 


65801 


NME200769 


29618 


65802 


NME200772 


29619 


65803 


NME200777 


29620 


65804 


NME200783 


29621 


65805 


NME200784 


29622 


65806 


NME200785 


29623 


65807 


NME200795 


29624 


65808 


NME200800 


29625 


65809 


NME200804 


29626 


65810 


NME200815 


29627 


65811 


NMB200819 


29628 


65812 


NME200820 


29629 


65813 


NME200821 


29630 


65814 


NME200824 


29631 


65815 


NME200834 


29632 


65816 


NME200836 


29633 


65817 


NME200837 


29634 


65818 


NME200847 


29635 


65819 


NME200849 


29636 


65820 


NME200853 


29637 


65821 


NME200854 


29638 


65822 


NME200855 


29639 


65823 


NME200856 


29640 


65824 


NME2UU85 / 


29641 


65825 


NME2UU858 


29642 


65826 


Twin jty?iaa04C i 


29643 


65827 


NME200866 


29644 


65828 


NME200870 


29645 


65829 


NME200871 


29646 


65830 




29647 


65831 


NME200873 


29648 


65832 


NMO20U8 /y 


29649 


65833 


■KTXjrTJOAAQQI 

NMtuUUool 


29650 


65834 


XTA>TT71 A AQ 
NMrSZUUBOZ 


29651 


65835 


NME200887 




65836 


NME200892 


29653 


65837 


NME200893 


29654 


65838 


NME200897 


29655 


65839 


NME200899 


29656 


65840 


NME200901 


29657 


65841 
500 


NME200903 



PCT/US02/09107 



DNA 


Protein 


Gene LocusID 


SeqID 


SeqED 




41664 


77848 


-\ tt\ O /"\ A AHA A 

YPS0007U4 


41665 


77849 


YPS000708 


41666 


77850 


YPS000723 


41667 


77851 


VTIO AAAT1 A 


41668 


77852 


VTJ C A A AT) O 


41669 


77853 




41670 


77854 


VOO AA A*7€ A. 


41671 


77855 


"VDOAAAT/CA 


41672 


77856 


YroUUU /OD 


41673 


77857 


VDOAAATiCG 

Yr SUUO /o? 


41674 


77858 


YPS000770 


41675 


77859 


YPS000771 


41676 


77860 


YPS000773 


41677 


77861 


YPS000774 


41678 


77862 


YPS000776 


41679 


77863 


X JT» Fl rt A. AT"f A 

YPS000779 


41680 


77864 


imOAAAT0 1 

YPS000781 


41681 


77865 


YPS000784 


41682 


77866 


YPS000787 


41683 


77867 


YPS000790 


41684 


77868 


YPS000792 


41685 


77869 


YPS000797 


41686 


77870 


YPS000805 


41687 


77871 


YPS000806 


41688 


77872 


*» rnAAAAOAA 

YPS000809 


41689 


77873 


■w AAAfl % f\ 

YPS000810 


41690 


77874 


YPS000815 


41691 


77875 


YPS000834 


41692 


77876 


^ ntn r\i\f\ oo^ 

YPS000836 


41693 


77877 


YPS000842 


41694 


77878 


YPS000843 


41695 


77879 


YPS000845 


41696 


77880 


YPS000846 


41697 


77881 


YPS000851 


41698 


77882 


X mAAAAOff 

YPS000855 


41699 


77883 


YPS000857 


41700 


77884 


YPS000861 


41701 


77885 


YPS000863 


41702 


77886 


YPSOUU004 


41703 


77887 


vnnAAAO£0 

YroUUUooa 


41704 


wtn no 

77888 


YrbOUOo/O 


41705 


77889 


YPS000871 


41706 


77890 


YrMJUUo ll 


41707 


77891 


T/nCAAAOTil 

YraUUUK /4 


41708 


77892 


VTIOAAAQOA 


41709 


7/8S3 




41710 


77894 


vncnnnonrt 

Yr&uuuyuu 


41711 


T7QOC 




41712 


77896 


YPS000907 


41713 


77897 


YPS000909 


41714 


77898 


YPS000920 


41715 


77899 


YPS000925 


41716 


77900 


YPS000930 


41717 


77901 


YPS000931 


41718 


77902 


YPS000933 
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DNA Protein Gene LocusID 
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17486 

17487 

17488 

17489 

17490 

17491 

17492 

17493 

17494 

17495 

17496 

17497 

17498 

17499 

17500 

17501 

17502 

17503 

17504 

17505 

17506 

17507 

17508 

17509 

17510 

17511 

17512 

17513 

17514 

17515 

17516 

17517 

17518 

17519 

17520 

17521 

17522 

17523 

17524 

17525 

17526 

17527 

17528 

17529 

17530 

17531 

17532 

17533 

17534 

17535 

17536 

17537 

17538 

17539 

17540 



53670 

53671 

53672 

53673 

53674 

53675 

53676 

53677 

53678 

53679 

53680 

53681 

53682 

53683 

53684 

53685 

53686 

53687 

53688 

53689 

53690 

53691 

53692 

53693 

53694 

53695 

53696 

53697 

53698 

53699 

53700 

53701 

53702 

53703 

53704 

53705 

53706 

53707 

53708 

53709 

53710 

53711 

53712 

53713 

53714 

53715 

53716 

53717 

53718 

53719 

53720 

53721 

53722 

53723 

53724 



CDP1O0079 

CDP100080 

CDP100081 

CDP1O0085 

CDP1O0086 

CDP1O0087 

CDP1O0088 

CDP1O0089 

CDP100090 

CDP100092 

CDP1 00097 

CDP1 00102 

CDP100105 

CDP1 00108 

CDP100111 

CDP100114 

CDP100115 

CDP100121 

CDP100127 

CDP100129 

CDP100131 

CDP10O135 

CDP100137 

CDP100142 

CDP100143 

CDP100145 

CDP100146 

CDP100148 

CDP100150 

CDP100163 

CDP100164 

CDP100166 

CDP100167 

CDP100169 

CDP100170 

CDP100172 

CDP100176 

CDP100180 

CDP100182 

CDP100186 

CDP100193 

CDP100194 

CDP100196 

CDP100199 

CDP100202 

CDP1 00203 

CDP100213 

CDP100215 

CDP100223 

CDP100224 

CDP100230 

CDP100231 

CDP100242 

CDP100250 

CDP100257 



29548 

29549 

29550 

29551 

29552 

29553 

29554 

29555 

29556 

29557 

29558 

29559 

29560 

29561 

29562 

29563 

29564 

29565 

29566 

29567 

29568 

29569 

29570 

29571 

29572 

29573 

29574 

29575 

29576 

29577 

29578 

29579 

29580 

29581 

29582 

29583 

29584 

29585 

29586 

29587 

29588 

29589 

29590 

29591 

29592 

29593 

29594 

29595 

29596 

29597 

29598 

29599 

29600 

29601 

29602 



65732 
65733 
65734 
65735 
65736 
65737 
65738 
65739 
65740 
65741 
65742 
65743 
65744 
65745 
65746 
65747 
65748 
65749 
65750 
65751 
65752 
65753 
65754 
65755 
65756 
65757 
65758 
65759 
65760 
65761 
65762 
65763 
65764 
65765 
65766 
65767 
65768 
65769 
65770 
65771 
65772 
65773 
65774 
65775 
65776 
65777 
65778 
65779 
65780 
65781 
65782 
65783 
65784 
65785 
65786 
499 



NMB200487 

NMB200491 

NME200494 

NME200495 

NME200496 

NMB200497 

NME200499 

NME200506 

NME200508 

NME200510 

NME200511 

NME200512 

NME200513 

NME200518 

NMB200532 

NME200544 

NME200545 

NME200546 

NME200552 

NME200553 

NME200555 

NME200558 

NME200564 

NME200574 

NME200576 

NME200577 

NME200578 

NME200581 

NME200585 

NME200589 

NME200590 

NME200591 

NME200593 

NME200596 

NME200606 

NME200608 

NME200611 

NME200613 

NME200616 

NME200622 

NMB200634 

NMB200638 

NME200649 

NME200652 

NME200654 

NME200657 

NME200659 

NME200661 

NME200667 

NME200668 

NME200672 

NME200676 

NME200678 

NME200684 

NME200699 



41609 

41610 

41611 

41612 

41613 

41614 

41615 

41616 

41617 

41618 

41619 

41620 

41621 

41622 

41623 

41624 

41625 

41626 

41627 

41628 

41629 

41630 

41631 

41632 

41633 

41634 

41635 

41636 

41637 

41638 

41639 

41640 

41641 

41642 

41643 

41644 

41645 

41646 

41647 

41648 

41649 

41650 

41651 

41652 

41653 

41654 

41655 

41656 

41657 

41658 

41659 

41660 

41661 

41662 

41663 



77793 

77794 

77795 

77796 

77797 

77798 

77799 

77800 

77801 

77802 

77803 

77804 

77805 

77806 

77807 

77808 

77809 

77810 

77811 

77812 

77813 

77814 

77815 

77816 

77817 

77818 

77819 

77820 

77821 

77822 

77823 

77824 

77825 

77826 

77827 

77828 

77829 

77830 

77831 

77832 

77833 

77834 

77835 

77836 

77837 

77838 

77839 

77840 

77841 

77842 

77843 

77844 

77845 

77846 

77847 



YPS000357 

YPS000359 

YPS000365 

YPS000377 

YPS000392 

YPS000393 

YPS000400 

YPS000402 

YPS000405 

YPS000409 

YPS000424 

YPS000434 

YPS000441 

YPS000444 

YPS000446 

YPS000449 

YPS000460 

YPS000463 

YPS000466 

YPS000478 

YPS000483 

YPS000489 

YPS000491 

YPS000494 

YPS000496 

YPS000498 

YPS000499 

YPS000502 

YPS000504 

YPS000510 

YPS000522 

YPS000524 

YPS000538 

YPS000541 

YPS000561 

YPS000566 

YPS000578 

YPS000580 

YPS000583 

YPS000584 

YPS000586 

YPS000590 

YPS000599 

YPS000606 

YPS000610 

YPS000612 

YPS000618 

YPS000626 

YPS000639 

YPS000675 

YPS000678 

YPS000682 

YPS000694 

YPS000696 

YPS000703 
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Homolog LocusID 


Identity 


Audit/ P/iwaraffP 

v/uery coverage 


WaitiaIao" fYwprao/e 


ECO100652 


BFR100448 


410/ 
4170 




lU.J/0 


ECO100652 


BPT101695 


210/ 


Q7 7% 
y I.I /o 


98.5% 


ECO 100652 


BBC 100475 


/ I /O 


Q1 R% 
71.0/0 


100% 


ECO100652 


ECO 100652 


1 AAOji 


1UU/0 


100% 


ECO 100652 


XT WVT1 AO H A 1 


7 HQ/, 
/o/o 


100% 


100% 


ECO100652 


A1 QIC 

MBVlUlolD 


Z*f/o 


79.8% 


76.2% 


ECO 100652 


TiyPTf TOA1 77Q 

Ml UzUl /Z7 


74% 


80.6% 


68.9% 


ECO100652 


DAiTT T1 01 ftftO 


^o% 


98.5% 


98.5% 


ECO 100652 


nTlTI ATOO-C 

PRT102iSyD 


£0% 
OU/O 


98.5% 


97.7% 


ECO100652 


SPA1 02463 


OJ/0 


mn% 


100% 


ECO 100652 


STY101812 


8 CO/. 
OJ70 


lftfl% 

IwU/O 


100% 


ECO100652 


firm flAlffl 

STM101551 


<SD/o 


IW /0 


100% 


ECO100652 


VCH100947 


COO/ 

52yo 


QO 7% 

/7o 


96.7% 


ECO100652 


VnCAAl oo 1 

YPS00IZ21 


OJ/0 


yz?tj /o 


99.2% 


ECO 100659 


BFR10535 


OQ0/. 
-6070 


87 Q% 
0 / '0 


903% 


ECO 100659 


BMAIOozOo 




1U. J /0 


22.1% 


ECO 100659 


CBOIO2I0O 




74 6% 


96.5% j 


ECO 100659 


/-*T">T1 1 At "IOC 

CDP101325 


Z/70 


7fl 4% 


90.2% 


ECO100659 


EBC101470 


010/ 


inn% 

lUU/O 


100% 


ECO100659 


EFM101256 




yz.? /o 


OS V/n 


ECO100659 


ECO100659 


1 AAO/ 

IOOto 


1 AAO/ 


ion% 


ECO 100659 


KPN30H78 


000/ 

08% 


1 AAO/ 

1UU70 


iw/O 


ECO100659 


LMO 100695 




1% 

oZ. J /O 


82.2% 


ECO 100659 


MAV103808 




70 8% 

/ 7.0/0 


62.5% 


ECO100659 


MBV102332 


000/ 


70 8% 


78 8% 


ECO 100659 


X im Tyl AQ1 AO 


Zz/o 


70 8% 

/ 7.0/0 


78.8% 


ECO100659 


PMU100683 


D47o 


07 8% 


98.3% 


ECO 100659 


PRT100305 


/Uto 


Q8 ^% 
yo*j /o 


98.3% 


ECO 100659 


•novi A1 aha 

PSY101979 


JU70 


18 0% 


33.3% 


ECO100659 


PSY105778 


010/ 

2370 


40 8% 


60.1% 


ECO100659 


SPA101689 


000/ 

y37o 


1OU/0 


100% 


ECO100659 


STY101819 


A>10/ 

y47o 


1ftft% 


1(10% 


ECO100659 


n» MX 7 1 AAA1A 

SMU 100070 


000/ 
2&70 


74 10/. 
/*r.l /0 


96.3% 


ECO 100659 


OTIXMA1 ICO 

SPN2U115o 


2//0 


8ft ft% 

OUiU /0 


83.9% 


ECO100659 


or Y-2U11 la 


Z7/0 


74 0% 

/*t.7 /O 


97.2% 


ECO 100659 


\ 7YTJ1 AAA'Tr 


01/ /0 


98.3% 


99.0% 


ECO100659 


VDOnrtl 770 

Yi"dUUJ.ZZ7 


78% 
/o/o 


99.8% 


99.0% 


ECO 100661 


T> A "KM 1 0A/1'7 


JO/o 


79.7% 


93.1% 


ECO100661 


TS AXT1 t\tZ1*JfZ 

BAN Iuoj /o 




Oft ffi/n. 


87.0% 


ECO100661 


DUD 1A/I7A< 

Br K 1 04/ 70 


</l% 


08 0% 


97.4% 


ECO100661 


TST5T T1 AA1 C 1 

BBU 100151 


£ft0/L 


08 c % 

7 O.J /0 


97.8% 


ECO100661 


TiT-T T1 All 1 1 

BrU102ill 


ZZ/o 


44 4% 


19.7% 


ECO100661 


CAC101312 


JO/0 


09 0% 

7^.7 /o 


100% 


ECO 100661 


CBU103/57 


1Q0/, 
JO/0 


04 0% 

7*r.V /0 


98.0% 


ECO100661 


i~*TYC1 AA1 CO 


JO/0 


40 fi% 
*TV.U /o 


89.9% 


fcCOlUUool 


_~ , TYI?1 AAQ78 


JO /o 


04 0% 

7*t.V /O 


98.0% 


bUvJiuuooi 


_T*Pifti7t ^ 


44% 


79.7% 


81.9% 


ECOlOUool 




<n% 


100% 

ivv /0 


100% 


FCO100661 


EFA201130 


34% 


92.9% 


100% 


ECO100661 


EFM201449 


33% 


92.9% 


100% 


ECO100661 


ECO100661 


100% 


100% 


100% 


ECO100661 


H3N100134 


74% 


97.4% 


95.9% 


ECO100661 


KPN301180 


93% 


100% 


100% 


ECO100661 


LMO102723 


39% 


76.7% 


83.8% 
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Homolog LocusID 
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Query Coverage 


Homolog Coverage 


ECQ100647 


MAV106114 


25% 


97.3% 


82.0% 


ECO100647 


MBV102260 


26% 


97.1% 


94.9% 


ECO100647 


MLP100891 


24% 


96.9% 


79.2% 


ECO 100647 


MTU202018 


26% 


97.1% 


57.9% 


ECO 100647 


NGO101835 


31% 


97.1% 


96.5% 


ECO100647 


NME200849 


31% 


97.1% 


96.5% 


ECO100647 


PMU101032 


45% 


96.3% 


94.0% 


ECO100647 


PRT102866 


61% 


96.5% 


97.2% 


ECO100647 


PAE203981 


40% 


95.7% 


95.1% 


ECO100647 


PPU107601 


41% l 


94.3% 


94.7% 


ECO100647 


PSY105070 


41% 


95.1% 


95.7% 


ECO100647 


SPA102458 


85% 


76.2% 


100% 


ECO100647 


STY101797 


87% 


100% 


100% 


ECO100647 


TPA100249 


25% 


69.9% 


72.0% 


ECO100647 


TPA100413 


25% 


75.6% 


76.6% 


ECO100647 


VCH100942 


48% 


99.0% 


99.2% 


ECO100647 


YPS001211 


65% 


99.6% 


99.2% 


ECO100648 


ABA106059 


43% 


83.6% 


89.6% 


ECO100648 


BFR10598 


34% 


86.6% 


57.9% 


ECO100648 


BPT100973 


42% 


91.8% 


89.8% 


ECO100648 


BBU100059 


37% 


79.8% 


90.7% 


ECO 100648 


BCE102638 


45% 


90.4% 


88.1% 


ECO100648 


BFU103492 


45% 


88.4% 


82.6% 


ECO100648 


BMA100300 


44% 


95.5% 


89.3% 


ECO100648 


CPN200241 


32% 


70.5% 


53.5% 


ECO100648 


CTR200696 


30% 


77.4% 


60.7% 


ECO 100648 


CDP100549 


33% 


91.1% 


64.0% 


ECO100648 


EBC102935 


94% 


100% 


100% 


ECO100648 


EFM200835 


33% 


85.6% 


56.1% 


ECO 100648 


ECO100648 


100% 


100% 


100% 


ECO100648 


HIN100287 


63% 


97.3% 


95.7% 


ECO100648 


KPN302676 


96% 


100% 


92.7% 


ECO 100648 


LPN103355 


47% 


86.3% 


88.4% 


ECO100648 


LMO101012 


30% 


89.0% 


61.8% 


ECO 100648 


MCA100807 


40% 


93.8% 


94.8% 


ECO100648 


MAV100201 


36% 


76.0% 


51.8% 


ECO100648 


MBV102614 


37% 


76.0% 


52.0% 


ECO100648 


MTU202330 


37% 


76.0% 


52.0% 


ECO100648 


MGE100148 


26% 


66.8% 


45.5% 


ECO100648 


MPN100672 


25% 


66.8% 


45.5% 


ECO100648 


NGO101904 


51% 


90.8% 


96:4% 


ECO100648 


NME200659 


51% 


90.8% 


96.4% 


ECO100648 


PMU101033 


64% 


95.9% 


93% 


ECO100648 


PRT102899 


84% 


99.3% 


98.6% 


ECO100648 


PAE203980 


51% 


91.4% 


96.1% 


ECO100648 


PPU1 12260 


52% 


91.4% 


96.1% 


ECO100648 


PSY105068 


52% 


91.4% 


95.7% 


ECO100648 


SPA102459 


96% 


100% 


100% 


ECO 100648 


STY101798 


97% 


1 nno/ 
100% 




ECO100648 


SPN401776 


34% 


76.0% 


49.7% 


ECO100648 


SPY200275 


34% 


79.1% 


52.0% 


ECO100648 


TPA100641 


35% 


78.8% 


86.0% 


ECO100648 


VCH100943 


66% 


96.9% 


96.6% 


ECO 100648 


YPS001216 


86% 


100% 


100% 
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ECO100632 


MPN100453 


■9 AO/ 

34% 


77. t r/0 


)9.5% 


ECO100632 


NGO100059 


57% 


yy.y/o 


)9.g% 


ECO100632 


NME200518 


55% 


00 0% 

77.7 /0 


100% 


ECO100632 


PMU101214 


72% 


00 ftO/ 

77.0/0 


99.8% 


ECO100632 


PRT102887 


OAD/ 

30% 


Iuu/0 


100% 


ECO100632 


PAE203984 


57% 


oo ooz, 
77.0 /o 


99.8% 


ECO100632 


PPU108817 


57% 


OO CO/. 

77.5/0 


99.8% 


ECO100632 


PSY105072 


57% 


OO CO/ 
77.5/0 


99.8% 


ECO100632 


SPA100430 


93% 


Do .O/o 


98.8% 


ECO100632 


STY101466 


ACQ/ 

95% 




100% j 


ECO100632 


SAU801760 


42% 


OO 10/L 
77. J /o 


77.J /O 


ECO100632 


SEP202121 


42% 


yy.3/o 


yy*j yo 


ECO100632 


SHA100631 


42% 


OO 10/ 
77.J /0 


99.5% 


ECO 100632 


SMU100492 


40% 


OO AO/ 

yyAVo j 


QQ 5% 
yy,j /o 


ECO100632 


SPN400235 


42% 


OO AO/ 

yyAVo 


QQ S% 

77. J /0 


ECO100632 


SPY200128 


42% 


OO AO/. 

yyA/o 


QQ 5% 

77.J /o 


ECO100632 


TPA100579 


39% 


no QQ/ 
70.070 


QQ 7% "** 


ECO100632 


UUR100373 


34% 


OO AO/. 


QQ 9% 


ECO100632 


VCH100940 


tco/ 

75% 


OO CO/. 
77.0 /0 


95.7% 


ECO100632 


YPS001199 


84% 


lUU/o 


100% 


ECO100645 


ABA101420 


A 10/ 

41% 


OO AO/. 
77 A/ /0 


100% 


ECO100645 


BPT102527 


46% 


OO 10/. 


Q6 7% 


ECO100645 


BCE104111 


65% 




77/0 


ECO100645 


BFU109692 


45% 


no no/ 
yySj/o 


OJ.H/0 


ECO100645 


BMA102165 


72% 


OC 00/ 

oo.oyo 


inn% 


ECO100645 


EBC102933 


91% 


lOOyo 


IW/O 


ECO100645 


ECO100645 


100% 


100% 


luu/o 


ECO100645 


KPN300407 


91% 


A1 *70/. 

41. /yo 


100% 


ECO 100645 


KPN302708 


89% 


lUU/o 


IfWW ~ 
lvv/0 


ECO100645 


PRT102877 


75% 


lUUro 




ECO100645 


PAE201341 


58% 


ylA/o 


Q7 7% 
7 / . / to 


ECO100645 


PPU101496 


57% 


yo.4/0 


97.4% 


ECO100645 


PSY105194 


55% 


Q<C AO/ 

70.4yo 


Q4 8% 
7*1,0 /o 


ECO100645 


SPA102587 


95% 


00 10/. 


100% 


ECO100645 


STY101796 


93% 


IUU/O 


98.1% 


ECO100645 


YPS001209 


78% 


IOO70 


inn% 

1UU/0 


ECO100647 


ABA104991 


36% 


OA ^0/ 
7O.J /o 


92.3% 


ECO100647 


BPT100972 


1AO/ 

30% 


OA 10/. 
74. 1 /0 


98.1% 


ECO100647 


BBU100236 


28% 


10 Ao/i 


32.1% 


ECO100647 


BCE102700 


33% 


0? ?oz 


82.3% 


ECO100647 


BFU103489 


32% 


7 3.7 /o 


92 9% 

yjttj /o 


. ECO100647 


BMA107358 


31% 


*7A 10/. 


Q7 8% 

y 1 .0 /o 


ECO100647 


CJU101021 


23% 


co 70/. 

3 J. / yo 


1 /o 


ECO100647 


CPN200092 


23% 


yo.oyo 


Q9 1% 

7£. 1 /0 


ECO100647 


CTR200810 


28% 


35.Z70 


jn,y /o 


ECO100647 


CAC101602 


24% 


00 70/1 

zy./yo 




ECO100647 


CDP101117 


24% 


0 1 .0 /o 


90.6% 




EBC102934 


85% 


99.6% 


100% 


ECOl 00647 


ECO100647 


100% 


100% 


100% 


ECO100647 


HIN100288 


44% 


97.1% 


95.4% 


ECO100647 


HPY100177 


23% 


60.5% 


66.8% 


ECO100647 


KPN302711 


83% 


100% 


100% 


ECO100647 


LPN102781 


30%. 
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98.6% 
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MCA100961 
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ECO100584 


BCE105183 


43% 


65.1% 


93.5% 


ECO100584 


EBC100728 


73% 


81.9% 


100% 


E6O100584 


ECO100584 


100% 


100% 


100% 


ECO100584 


KPN304829 


81% 


98.7% 


98.9% 


ECO100584 


MAV100968 


42% 


98.7% 


96.7% 


ECO100584 


MBV101299 


37% 


97.4% 


95.3% 


ECO 100584 


MTU202348 


39% 


97.4% 


93.6% 


ECO100584 


PAE204226 


46% 


98.7% 


96.7% 


ECO100584 


PSY105284 


42% 


90.7% 


92.5% 


ECO100584 


SPA100882 


82% 


99.6% 


100% 


ECO100584 


STY101374 


85% 


99.6% 


99.4% 


ECO100584 


STM10U06 


86% 


99.6% 


99.6% 


ECO100584 


VCH100759 


48% 


98.5% 


98.0% 


ECO100584 


YPS002354 


42% 


93.7% 


95.0% 


ECO100593 


EBC 102628 


50% 


99% 


99.3% 


ECO100593 


ECO100593 


100% 


100% 


100% 


ECO100593 


KPN303370 


48% 


97.7% 


94.2% 


ECO100593 


SPA103039 


53% 


99.3% 


99.3% 


ECO100593 


STY101394 


54% 


99.3% 


99.3% 


ECO100619 


EBC101386 


61% 


100% 


83.9% 


ECO100619 


ECO100619 


100% 


100% 


100% 


ECO100619 


KPN302688 


50% 


100% 


89.3% 


ECO100619 


SPA102530 


61% 


100% 


100% 


ECO100619 


STY101451 


68% 


100% 


83.9% 


ECO 100632 


ABA105508 


56% 


99.5% 


99.1% 


ECO100632 


BAN102826 


43% 


99.3% 


99.5% 


ECO100632 


BFR10298 


34% 


99.5% 


99.9% 


ECO100632 


BPT102350 


48% 


99.8% 


99.9% 


ECO100632 


BBU100250 


38% 


99.5% 


99.6% 


ECO100632 


BCE103321 


49% 


99.9% 


100% 


ECOl 00632 


BMA109061 


49% 


99.9% 


94.6% 


ECO100632 


CJU101017 


43% 


99.4% 


99.6% 


ECO100632 


CPN200606 


41% 


99.5% 


99.9% 


ECO100632 


CTR200474 


40% 


99.5% 


99.9% 


ECO100632 


CAC101070 


40% 


99.0% 


99.1% 


ECO100632 


CBO100961 


40% 


98.8% 


99.0% 


ECO100632 


CDF103555 


44% 


99.4% 


99.5% 


ECO100632 


CDP101454 


36% 


99.0% 


97.1% 


ECO100632 


EBC100539 


92% 


55.2% 


100% 


ECO100632 


EFA200538 


42% 


993% 


99.5% 


ECO100632 


EFM200610 


43% 


99.3% 


99.5% 


ECO100632 


ECOl 00632 


100% 


100% 


100% 


ECO100632 


HIN100900 


72% 


99.9% 


99.8% 


ECO100632 


HPY101524 


42% 


98.8% 


99.3% 


ECO100632 


KPN300581 


97% 


18.4% 


96.3% 


ECO100632 


KPN302684 


95% 


99.8% 


100% 


ECO100632 


LPN103327 


54% 


100% 


100% 


EOQ100632 


LMO100611 


42% 


99.3% 


99.5% 


ECO100632 


MCA102972 


49% 


99.7% 


99.0% 


ECO100632 


MAV103767 


37% 


96.3% 


90.9% 


ECO 100632 


MBV104696 


37% 


96.2% 


92.8% 


ECO100632 


MLP100028 


36% 


99.9% 


97.7% 


ECO 100632 


MTU200041 


37% 
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MGE100272 
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99.4% 
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ECO100560 


BANU0951 


28% 
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ECO100560 


BFR10765 


27% j_ 
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ECO100560 


BFR103543 


27% 


£A AO/ 
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£8 AO/. 


ECO100560 


BPT104047 
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97.9% 


yo. / /o 


ECO100560 


BCE1 14206 
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97.3 '70 


y i /o 


ECO100560 


BFU1 11283 


42% 


61.7% 


Oj.O/o 


ECO100560 


BFU103037 


32% 


97.7% 


l/O.O/O 


ECO100560 


BMA100332 
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AO 1QJ 

98.3% 
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ECO100560 


CAC102666 


28% 
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ECO100560 


CDF1 00992 
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ECO100560 


EBC104519 
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ECO100560 
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ECO100560 


LFNI02226 


32% 


63.3% 
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Oo.U/0 


ECO10O560 


LMO102551 


24% 


99.8% 


yo.Oyo 


ECOI00560 


PAE202808 


41% 


68.3% 


/Z. / TO 


ECO100560 


PPU101821 


35% 


97.7% 


Off APZ 


ECO100560 


PPU101984 


35% 


97.9% 


OA AO/ 

yoA/o 


ECO100560 


PSY1 04285 


40% 


67.3% 




ECO100560 


SAU801414 


23% 
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yO,j to 


ECO10O560 


YPS003206 


35% 


67.1% 


/CO 10/ 


ECO100572 


ECO100572 


100% 
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lUUYo 


ECO100572 


ECO100016 


100% 


100% 


1 nAO/. 

lUU/o 


ECO100572 


ECO102351 


100% 


100% 


GO CO/, 


ECO100572 


KPN301837 


28% 


24.6% 


ai co/ 


ECO100572 


KPN301756 


28% 


24.6% 


GO/, 


ECO100572 


PPU1 12458 


31% 


21.6% 


1*7 10/ 


ECO100572 


PPU1 10183 


31% 


21.6% 


1 Q AO/ 


ECO100572 


PPU100534 


31% 


21.6% 


1 T 10/ 

1 /.37o 


ECO100572 


PPU1 11918 
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21.6% 


1 *7 10/ 


ECO100572 


PPU1 11424 


31% 


21.6% 


1 *7 10/. 
1 /. J /o 


ECQ100572 


PPU1O9580 


31% 


21.6% 


1 T 10/ 

1 /. jyo 


ECO100572 


STY100108 


28% 


24.6% 


oe no/L 

ZD. 7/0 


ECO100582 


BAN107042 


36% 


24.8% 


OA CO/ 
ZO.J70 


ECO100582 


BAN100797 


25% 


61.9% 


CO no/ 


ECO100582 


BAN107954 


22% 


56.0% 


A1 CO/ 
01.370 


ECO100582 


BAN107919 


23% 


84.3% 


/y.Oyo 


ECO100582 


CAC102393 


22% 


47.5% 


41 10/. 


ECO100582 


CDF102033 


25% 


37.7% 


1£ CO/. 

ju.oto 


ECO100582 


EBC100468 


78% 


74.8% 
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IUw/0 


ECO100582 


EFA205322 


25% 


90.6% 


QO 10/ 
oo. I/O 


ECO100582 


ECO100582 


100% 


100% 


t AAO/ 


ECOl 00582 


KPN304825 


84% 


96.2% 


OA oo/. 

70.Z7© 


ECO100582 


PRT102496 
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ct\ oo/ 

69.8% 
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PAE204156 
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ECO100582 
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SHA100136 
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22% 


81.4% 


76.5% 


ECO100582 


VCH100763 


36% 


96.5% 


92% 


ECO100582 


YPS002778 


53% 


92.1% 


86.9% 


ECO100584 


ABA103671 


56% 


98.5% 


98.7% 


ECO100584 


BAN111652 


41% 


98.7% 


99.8% 


ECO100584 
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48% 
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ECO100541 


ECO100541 
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ECO100541 


PRT105258 
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AO 00/ 
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O8 AO/. 
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ECO100541 


PRT100296 


49% 


n£ no/ 

96.9% 


OQ *)OL 


ECO100541 


YPS000017 
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t\A CO/ 

94.5% 


no AO/L 
7JM/0 


ECO100549 


ECO 100549 


100% 


i nno/ 
100% 


lUU/o 


ECO100554 


ABA101274 


33% 


An £0/ 

40.6% 


ZO.DVo 


ECO100554 


ABA101204 


39% 


4 1 10/ 

31.7% 
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ECO100554 


ABA104217 
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37.8% 
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ECO 100554 


BFR101004 


32% 
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11.4% 


ECQ100554 


BFR1 05341 


35% 
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IJ.8% 


ECO100554 
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BCE113842 


31% 


49.8% 
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ECO100554 


BMA107995 
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31.3% 


22.5/0 


ECO100554 


BMA105539 


32% 


31.7% 
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38.9% 


ECOl 00554 


ECO101470 


28% 


92.4% 


on 10/ 

89.7% 


BCO100554 


ECO103438 


36% 
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t\£ TO/ 

96.3% 


ECOl 00554 


ECO100554 


100% 


100% 


100% 


ECO100554 


LPN103151 


28% 


32.9% 


24.5% 


ECO100554 


MBV100183 


26% 


55.4% 


1*1 £0/ 

37.6% 


ECO100554 


MTU301482 


26% 


55.4% 


i£ no/ 

36.9% 


ECO100554 


NME102614 


33% 


29.7% 


*>A £0/ 

24.6% 


ECO100554 


PRT101349 


35% 


39.8% 


in co/ 

39.5% 


ECO 100554 


PRT104740 


34% 


51.8% 


48.0% 


ECO100554 


PAE202094 


29% 


33.3% 


25% 


ECO100554 


PAE203213 


31% 


30.5% 


22.6% 


ECO100554 


PPU102277 


25% 


37.8% 


26.4% 


ECO100554 


PPU101064 


31% 


30.5% 


21.5% 


ECO100554 


SPA100934 


36% 


50.6% 


51.4% 


ECO 100554 


SPA103838 


40% 


49.8% 


40.1% 


ECO100554 


STY102368 


37% 


49.0% 


48.6% 


ECO100554 


STY102403 


33% 


73.9% 


64.9% 


ECO100554 


STM1 03734 


40% 


49.8% 


40.1% 


ECO100554 


SMU100002 


29% 


37.8% 


27.9% 


ECO100554 


VCH100823 


29% 


49.0% 


A A OO/ 

44.2% 


ECO100555 


BFU1 12796 


28% 


18.3% 


1 £ no/ 

36.0% 


ECO100555 


EBC102973 


48% 


100% 


97.1% 


ECO100555 


ECO100555 


100% 


100% 


100% 


ECO100555 


LPN101913 


38% 


97.8% 


98.7% 


ECO100555 


PPU103428 


23% 


56.8% 


38.8% 


ECO100555 


SPA103146 


46% 


100% 


100% 


ECO100555 


STY101101 


46% 


100% 


1 nno/ 
100% 
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YPS000286 


40% 


91.5% 
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ABA102872 


22% 


69.9% 
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59.8% 
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100% 


100% 
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100% 
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PPU1 11671 


33% 


99.3% 


98.9% 
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PSY102041 
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BAN106854 
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01 coy 
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ECO100560 


BAN100221 


25% 


74.8% 
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ECO100560 


BAN103717 


26% 


62.5% 


96.9% 


ECO100560 


BAN100334 


26% 


57.1% 


93.3% 


ECO100560 


BAN102939 


26% 


74.8% 


76.4% 


ECO100560 
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ECO100500 


BFU104727 


64% 


99.7% 


96.0% 


ECO100500 


EFA200236 


38% 


95.9% 


94.9% 


ECO100500 


EFM201855 


40% 


96.2% 


95.6% 


ECO100500 


ECO100500 


100% 


100% 


100% 


ECO100500 


HPY200581 


30% 


97.3% 


98.6% 


ECO100500 


LMO101779 


41% 


95.9% 


98.3% 


ECO100500 


PAE201499 j 


62% 


99.3% 


98.3% 


ECO100500 


PPU100008 


63% 


99.3% 


98.0% 


ECO100500 


SPA103880 


90% 


100% 


100% 


ECO100500 


STY1 00932 


91% 


100% 


100% 


ECO100500 


STM100645 


91% 


100% 


100% 


ECO100501 


ECO100501 


100% 


100% 


100% 


ECO100501 


STM104546 


57% 


53.3% 


58.3% 


ECO100502 


ABA104757 


29% 


99.3% 


89.2% 


ECO100502 


BCE108546 


28% 


98.2% 


82.9% 


ECO100502 


BFU103203 


26% 


96.3% 


79.2% 


ECO100502 


BMA100176 


27% 


96.3% 


79.2% 


ECO100502 


EBC101321 


30% 


36.8% 


93.7% 


ECO100502 


EFA202073 


53% 


97.9% 


86.5% 


ECQ100502 


ECO 100502 


100% 


100% 


100% 


ECO100502 


KPN30U21 


28% 


96.8% 


84.7% 


ECO100502 


PAE200475 


30% 


98.2% 


74.4% 


ECOl 00502 


PPU107187 


28% 


96.3% 


78.9% 


ECO100502 


PSY103157 


26% 


95.4% 


85.9% 


ECO100502 


SPA1 03881 


91% 


100% 


90.3% 


ECO100502 


STM100647 


92% 


100% 


100% 


ECO100502 


YPS002040 


27% 


96.8% 


85.4% 


ECO100522 


EBC104095 


61% 


93.5% 


100% 


ECO100522 


ECO100522 


100% 


100% 


100% 


ECO100522 


LPN101710 


27% 


35.2% 


30.8% 


ECO100522 


PRT104641 


26% 


77.4% 


75.5% 


ECO100522 


PRT1 03064 


29% 


92.2% 


95.5% 


ECO100522 


PRT1 05670 


29% 


98.3% 


97.8% 


ECO100522 


PRT105544 


30% 


95.7% 


98.6% 


ECO100522 


PRT1 05082 


33% 


93.5% 


95.9% 


ECO100522 


PRT101027 


42% 


97.0% 


96.9% 


ECO100522 


PRT101728 


46% 


96.1% 


94.0% 


ECO100522 


PRT105207 


46% 


93.0% 


93.0% 


ECO100522 


SPA101492 


64% 


96.5% 
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86.5% 


ECO100465 


NGOl 00911 


62% 


100% 


99.5% 


ECO100465 


NME200954 


64% 


100% 


99.5% 


ECO100465 


PMU100284 


71% 


99.5% 


99.5% 


ECO100465 


PRT104973 


81% 


100% 


100% j 


ECO100465 


PAE203684 


64% 


96.7% 


96.7% 


ECO100465 


PPU107935 


64% 


96.7% 


96.8% 


ECO100465 


PSY104919 


60% 


81.3% 


96.2% 


ECO 100465 


SPA100230 


92% 


100% 


91.8% 


ECO100465 


STY 100842 


96% 


100% 


100% 


ECQ100465 


STM100555 


96% 


100% 


100% 


ECO100465 


SAU802229 


47% 


99.5% 


98.6% 


ECO100465 


SEP200243 


47% 


99.5% 


98.6% 


ECO100465 


SHA100179 


47% 


99.5% 


98.1% 


ECQ100465 


SMU100597 


43% 


85.0% 


85.8% 


ECOl 00465 


SPN400210 


38% 


99.5% 


98.1% 


ECO100465 


SPY200058 


40% 


99.5% 


98.1% 


ECO100465 


TPA1O0588 


38% 


98.6% 


97.2% 


ECO100465 


UUR100253 


33% 


99.5% 


98.1% 


ECO100465 


VCH100969 


73% 


99.5% 


99.5% 


ECOl 00465 


YPS001716 


0*70/ 

87% 


1t\{\0/- 

1UU/0 


100% 


ECQ100468 


ABA104316 


27% 


50.7% 


63.8% 


ECO100468 


EBC103990 


93% 


100% 


100% 


ECO100468 


ECOl 00468 


100% 


100% 


100% 


ECO100468 


KPN303867 


89% 


100% 


100% 


ECO100468 


MCA101546 


24% 


57.4% 


72.1% 
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Query Locus ID 


Homolog LocusID 


Identity 


Query Coverage 


riomoiog coverage 


ECO100457 


SPA102916 


80% 


AO CO/ 


oo oo/, 

7Z. / /0 


ECO100457 


STY100814 


80% 


no CO/ 

92. j To 


92. / /o 


ECO100457 


VCH101828 


58% 


Ol 10/ 


<1 AOZ 
Oi.4/0 


ECO100457 


YPS00393O 


57% 


OA 00/ 


QQ 70/, 


ECO100458 


CDP100984 


27% 


DOTo 


7yi Q0X, 
24.070 


ECO100458 


EBC 103989 


56% 


1 AA0/ 


lUU/0 


ECO100458 


ECO100458 


1 AAO/ 

100% 


1 AAO/ 

lUUyo 


1AAQ/ 

lUU/o 


ECO100458 


KPN300488 


33% 


7Z/0 


iV/U/O 


ECO100458 


vnvTi ao o AO 

KPN303892 


cno/ 
5y% 


lUUyo 


1 AAO/, 
iuU/o 


ECO100458 


PMU100990 


IAD/ 

20% 


0/7 I 0/. 


0^ 10A 


ECO100458 


Ttnqii t\A£AA 

PRT104644 


J3% 


9o.jyo 


07 0% 

y i ,a{,/o 


ECO100458 


PAE 108407 


nnfl/ 

28% 


CO <C0/ 

oo.Oyo 


OO Q0/. 

2.3. oTo 


ECO100458 


SPA102917 


72% 


9/. /TO 


t AAO/ 

lUOyo 


ECQ100458 


VCH101827 


32% 


Ol 10/ 

51.1% 


TO 10/ 

/9.170 


ECO100458 


YPS001761 


36% 


AO 10/ 

98.3% 


OT OO/ 

97.270 


ECO100464 


ABA105152 


52% 


AO *70/ 

99.770 


OO AO/ 

99.47b 


ECO 100464 


BFR105086 


32% 


A A 0,0/ 


Q7 AOZ. 
o2.4/o 


ECO100464 


BPT101320 


59% 


AO 00/ 

99 .2yo 


AO 1 OL 

9o.l7o 


ECOl 00464 


BBU 100559 


41% 


AO ^0Z 

9o.*#70 


>J.*r/0 


ECO 100464 


BCE101760 


£A0/ 

00% 


AA AO/ 

99.47b 


OO 10/. 

yy . i /o 


ECO100464 


BFU107645 


£10/ 

61% 


AO CO/ 

99.J70 


oo oo/ 

y O.970 


ECO100464 


BMA108677 


61% 


AO "70/ 

98.7% 


AO OO/ 

99.270 


ECO 100464 


CJU100481 


43% 


OO >10/ 


OO 00/ 


ECO100464 


CAC101040 


39% 


AO AO/ 

98.4% 


AA AO/ 

y9.07o 


ECO100464 


CBO 103036 


41% 


42.6% 


A A £0/ 
99.070 


ECO 100464 


CDF102736 


29% 


96.0% 


AC 10/ 

95. /To 


ECO100464 


EBC103981 


91% 


1 AAA/ 
100% 


1 AAO/ 

IOOto 


ECO100464 


ECO 100464 


100% 


1 AAO/ 

100% 


1 AAO/ 

IUUto 


ECO100464 


TTTVT1 f\l\ 1 AO 

HIN100103 


, 75% 


OO CO/ 

99.j% 


AO 70/ 

95. / To 


ECO100464 


HPYl 00206 


45% 


OO £.0/ 

9o.O% 


OO AO/ 

y5.47o 


ECO100464 


KPN3 03864 


91% 


1 AAO/ 

lUOyo 


1 AAO/ 

lUUTo 


Ti^nA 4 A A A A* A 

ECO 100464 


LPN102583 


62% 


OO CO/ 

99.3% 


OO 70/ 

y9.27o 


ECO100464 


LMO102556 


23% 


AO £0/ 

98.6% 


AO 00/ 

98. 270 


ECO100464 


MCA100562 


50% 


AO £0/ 

98.6% 


AO £0/ 
95.070 


ECO100464 


MAV101501 


48% 


OO 10/ 

9/.170 


Q£. 70/ 
90. /TO 


ECO 100464 


MBV105727 


45% 


AO AO/ 


no AO/ 

95.OT0 


ECO100464 


MLP1 00990 


43% 


AO AO/ 

90.470 


AO AO/ 

y5.V/o 


ECO100464 


Mri)2022O3 


43% 


AO AO/ 

9 0.4% 


Ofi A o/ 

75 .U /0 


■r^/^/^ 1 f\/\ A A? A 

ECO100464 


NuU 1004/4 


zjyo 


1 y.97o 


1A ao/ 


ECO 100464 


XTX ATJO AA1 A A 

NME200399 


25% 


1 O 00/ 

iy.97o 


1 fi £0/ 
15.0/0 


ECO100464 


FMU1010Z4 


/0% 


99.270 


AO ilO/ 

yo.H /o 


ECO100464 


PRT 105522 


Ol o/ 

81% 


OA 00/ 

99. /% 


OO AO/. 
99.UT0 


ECO100464 


PAE201595 


61% 


OA AO/ 

99.4% 


OQ AO/ 

95.470 


ECO 100464 . 


nnv rim 

PPU101233 


60% 


AA XO/ 

99.4% 


OQ 70/ 

ys. /To 


ECO100464 


PSY105027 


60% 


AA AO/ 

99.4% 


no 70/ 
98. /To 


ECO100464 


SPA100495 


91% 


A1 TO/ 

91.7% 


no 70/ 

9y. i/o 


ECO100464 


C\'T'\i~ 1 AHOil 1 

STY100841 


94% 


1 AAO/ 
1U0% 


OO 70/. 

95. /To 


T» /~ 1 /~"V * t\f\ A A? A 

ECO 100464 


STM100533 


AilO/ 

94% 


1 AAO/ 
1U0% 


AO 70/ 

95. / /o 




TP A 100074 


41% 


98.4% 


98.7% 


ECO100464 


VCH100968 


69% 


99.2% 


98.1% 


ECO100464 


YPS001737 


86% 


100% 


99.7% . . 


ECO 100465 


ABA102578 


62% 


99.5% 


99.1% 


ECO10046S 


BAN108855 


43% 


100% 


98.6% 


ECO10046S 


BAN106781 


47% 


100% 


98.6% 
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Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO100448 


PPU101997 


30% 


97.1% 


93.8% 


ECO100448 


SPA103158 


77% 


49.2% 


100% 


ECO100448 


STY100783 


67% 


99.2% 


99.6% 


ECO100453 


ABA101792 


57% 


99.1% 


99.3% 


ECO100453 


BPT100257 


67% 


98.8% 


97.6% 


ECO100453 


BCE1 14545 


66% 


24.5% 


84.0% 


ECO100453 


BCE104032 


66% 


99.5% 


98.6% 


ECO100453 


BFU1 05569 


65% 


100% 


98.2% 


ECO100453 


BMA106830 


66% 


99.9% 


98.2% 


ECO100453 


EBC103991 


92% 


100% | 100% 


ECO100453 


ECO100453 


100% 


100% 


100% 


EC01 00453 


HIN100875 


32% 


97.9% 


97.4% 


ECO100453 


KPN303893 


91% 


100% 


100% 


ECO100453 


LPN101626 


40% 


98.9% 


99.4% 


ECO100453 


MCA100461 


56% 


99.9% 


99.7% 


ECO100453 


MAV103904 


24% 


18.5% 


20.4% 


ECO100453 


MBV105073 


23% 


19.9% 


19.1% 


ECO100453 


MTU201501 


23% 


19.5% 


16.7% 


ECO100453 


NGO100607 


48% 


99.9% 


98.7% 


ECO100453 


NME201818 


49% 


99.9% 


98.7% 


ECO100453 


PMU101132 


31% 


97.6% 


97.1% 


ECO100453 


PRT1 04879 


75% 


99.3% 


99.2% 


ECO100453 


PAE200425 


70% 


98.5% 


98.6% 


ECO100453 


PPU101135 


65% 


99.0% 


98.7% 


ECO100453 


PSY103933 


65% 


99.3% 


99.5% 


ECO100453 


STY100789 


94% 


99.9% 


99.9% 


ECO100453 


YPS001789 


84% 


99.8% 


99.6% 


ECO 100456 


BCE1 14237 


32% 


23.7% 


57.2% 


ECO100456 


BFU101219 


28% 


27.1% 


67.2% 


ECO100456 


CPN200570 


19% 


22.7% 


58.7% 


ECO100456 


CTR1 00201 


19% 


37.5% 


48.0% 


ECO100456 


CDP102443 


27% 


12.8% 


29.9% 


ECO100456 


EBC103983 


84% 


97.2% 


99.9% 


ECO100456 


ECO100456 


100% 


100% 


100% 


ECO100456 


HJN100185 


35% 


97.2% 


98.4% 


ECO100456 


KPN300148 


83% 


14.6% 


100% 


ECO100456 


KPN303886 


83% 


99.7% 


97.9% 


ECO100456 


LPN1 00506 


21% 


82.6% 


90.8% 


ECO100456 


MLP100103 


19% 


19.0% 


26.4% 


ECO100456 


MPN100367 


22% 


38.7% 


9.5% 


ECO100456 


PMU100358 


38% 


97.7% 


98.5% 


ECO100456 


PRT105555 


48% 


97.3% 


98.3% 


ECO100456 


PAE205017 


39% 


97.1% 


97.0% 


ECO100456 


PPU102036 


40% 


97.4% 


98.5% 


ECO100456 


PSY103682 


41% 


94.7% 


93.7% 


ECO100456 


SPA102914 


88% 


95.2% 


100% 


ECO100456 


STY100812 


89% 


99.8% 


99.8% 


ECO100456 


STM100504 


89% 


99.7% 


99.7% 


ECO 100456 


UUR100392 


24% 


13.8% 


11.3% 


ECO 100456 


YPS001764 


59% 


97.4% 


96.3% 


ECO 100457 


EBC106191 


73% 


84.9% 


73.8% 


ECO100457 


ECO100457 


100% 


100% 


100% 


EC01OO457 


KPN303890 


75% 


84.9% 


78.9% 


ECO100457 


PRT1 05806 


58% 


94.3% 


94.1% 
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ECO100431 


PMU101978 


75% 


99.4% 


OjC OO/ 

90.0% 


ECO100431 


PRT101500 


88% 


100% 


i a no/ 
100% 


ECO100431 


PAE201802 


70% 


97.8% 


Q£ AO/ 


ECO100431 


PPU106533 


70% 1 


97.8% 


o£ AO/ 

90.0% 


ECO100431 


PSY103927 


69% 


97.8% 


Q£ AO/. 

90.0% 


ECO100431 


SPA102997 


99% 


100% 


OS 40/ 

yo.4 /o 


ECO100431 


STY100726 


99% 


100% 


1 (\(W* 
LUU/0 


ECO100431 


STM100439 


99% 


1 AAO/ 

100% 


IftAO/. 
iUU/o 


ECO100431 


SPN401780 


25% 


15.9% 


A1 AO/, 
41.4/0 


ECO100431 


SPY101613 


24% 


11 OO/ 

13.8% 


AO 00/, 


ECO100431 


TPA100519 


43% 


no 10/ 

98.3% 


on 70/. 

O /./TO 


ECO100431 


UUR100350 


40% 


i\£ no/ 

96.7% 


QQ AO/ 


ECO 100431 


VCH101890 


82% 


100% 


OO fPA 

yy.o /o 


ECO100431 


YPS001875 


91% 


100% 


1 AAO/ 


ECO100435 


ABA106138 


24% 


96.2% 


QA O0/. 
oH.Z /o 


ECO100435 


BFR102134 


27% 


79.5% 


•70 AOA. 
/ 0.470 


ECO100435 


BFU104105 


26% 


95.5% 


Q1 AO/ 

S3. 9% 


ECO100435 


CAC102936 


39% 


55.3% 


C/f 10/ 
34. i% 


ECO100435 


EBC102273 


87% 


99.2% 


r\f\ 10/ 

99.2% 


ECO100435 


ECO100435 


100% 


100% 


10U% 


ECO100435 


KPN302385 


85% 


98.5% 


A"T TO/ 

97. /to 


ECO100435 


LPN102857 


30% 


85.6% 


10/ 


ECO100435 


MCA100454 


24% 


78.8% 


04.0% 


ECO100435 


MAV107513 


22% 


97.0% 


QA 00/ 

94.2% 


ECO100435 


MBV101527 


26% 


96.2% 


OO OO/ 

92.o% 


ECO100435 


MTU202439 


26% 


96.2% 


no oo/ 
92. o% 


ECO100435 


NGO101290 


40% 


96.2% 


97.6% 


ECO100435 


NME200457 


40% 


96.2% 


AT £0/ 

97.6% 


ECO100435 


PRT106164 


55% 


97.0% 


c\a oo/ 
94.6% 


ECO100435 


SPA102993 


93% 


100% 


100% 


ECO100435 


STY100750 


94% 


100% 


1 AAO/ 


ECO100435 


STM 100443 


94% 


100% 


1 AAO/ 

100% 


ECO100435 


SPN401264 


26% 


75.8% 


0.7 10/ 

,33.1% 


ECO100435 


TPA100154 


37% 


90.2% 


OO 00/ 

0 6.0/0 


ECO100435 


YPS001867 


69% 


99.2% 


AT AO/ 

97.070 


ECO100445 


BAN103966 


24% 


61.1% 


>4 OO/ 

4.8% 


ECO100445 


BAN105784 


24% 


61.1% 


ill AO/ 

43.0% 


ECO100445 


BMA103371 


31% 


43.7% 


"70/ 

23. /7b 


ECO100445 


CJU101094 


30% 


44.2% 


A*S Q0/ 

93.3% 


ECO100445 


EBC101949 


75% 


81.6% 


AO 10/ 

9o.l% 


ECO100445 


ECO100445 


100% 


100% 


1 AAO/ 
100% 


ECO 100445 


KPN302393 


70% 


84.2% 


no oo/L 


ECO 100445 


MAV100663 


25% 


55.3% 


ci AO/ 

33.070 


ECO100445 


PAE203672 


38% 


54.2% 


OO 00/ 

/ / .3to 


ECO100445 


PPU105141 


40% 


52.1% 


1A 00/ 

/4.2% 


ECO100445 


PSY107733 


35% 


53.2% 


AO 10/ 

98.1% 


ECO100445 


SPA103161 


84% 


100% 


1 AAO/ 

100% 


ECO100445 


STY100781 


88% 


100% 


1 AAO/ 

100% 


ECO100445 


aiM.lW*li 


oo n 


100% 


100% 


ECO100445 


VCH101045 


43% 


47.9% 


63.6% 


ECO100445 


YPS001806 


55% 


87.4% 


94.2% 


ECO100448 


ECO 100448 


100% 


100% 


100% 


ECO100448 


KPN302401 


62% 


48.5% 


100% 


ECO100448 


PAE202198 


27% 


94.8% 


95.1% 
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Query LocusID 


Homolog Locusiu 


lucnuiy 


"Vnerv Coverage 


Homolog Coverage 


ECO100430 


KPN301083 


70 /o 


100% 


100% 


ECO100430 


T X Jf/^ 1 All <0 

jLMUIUZioZ 


fi7% 


96.2% 


96.2% 


ECO100430 




OJ /o 


93.4% 


97.0% 


ECO100430 






96.0% 


96.0% 


ECO100430 


MBV1U 1U48 


Ol /o 


96.9% 


96.9% 


ECO100430 


1W JCT Til AAA1 A 

MLP10091U 


01 /0 


96.2% 


96.2% 


ECO100430 


A jPT*T TO A1 yl 0 1 


#11% 

01/0 


96.9% 


96.9% 


ECO100430 


NGOlOlOoD 


07/0 


94.1% 


97.8% 


ECO 100430 


XT* iflMAI AAA 


07/0 


94.1% 


97.8% 


ECO 100430 


OTlifT M A1 Q'7'7 

rMUlUiy II 


IJ/O 


94.6% 


98.1% 


ECO100430 


DDT1 ai CA1 


oo /o 


100% 


100% 


ECO100430 


T» A T?*i A1 QA1 


/ / /o 


98.3% 


97.9% 


ECO100430 




77% 


98.8% 


98.4% 


ECO100430 




77% 


98.3% 


97.9% 


ECO100430 




Q7% 

y t /q {_ 


98.8% 


99.8% 


ECO100430 


OT*tr 1 AAT1 C 

STY 100 /Z3 


07% 


100% 


100% 


ECOl 00430 


STM100438 




lUV/O 


100% 


ECO100430 


CI A TTOA1 £*7>l 

SAU801O74 


01/0 




94.0% 


ECO100430 


SEP201649 


Ol/o 


Q4 I'M 


94.0% 


ECO100430 


SHA100379 


jO/o 




92.5% 


ECO100430 


CtTk XT T1 AAACQ 

SMU1 00958 




QA 1% 


96.6% 


ECO100430 


8FN4U14Z0 


JO/0 


96.7% 


98.8% 


ECO 100430 


SPY20UOOU 




94.1% 


96.8% 


ECO100430 


TPA100504 


00 /o 




95.4% 


ECO100430 


r/"iTT1 A1 OA1 

VCH101891 


O*r/0 


100% 


100% 


ECO100430 


YPS001881 


QOOA 

9zyo 


100% 


100% 


ECO100431 


ABA100033 


<C1 0/ 

olyo 


94 90/L 


90.3% 


ECO100431 


ABA105304 


C<0/ 

Djto 


07 fi% 


95.2% 


ECO100431 


BAN104528 


>IA0/. 
4*^/0 


Ofi 0% 


99.6% 


ECO 100431 


■»-> a XT1 A1AA1 

BAN103992 


<10A 

Dj/o 


07 7% 


96.3% 


ECO100431 


privily ZD 


*fj /o 


97.4% 


94.3% 


ECO 100431 


Oiyr 1 A f\A QA 

Br 1 1UU457 


□o /0 


98.2% 


95.5% 


ECO100431 


DDI T1 AA/C 1 *7 

ppUIUUoIa 


jy/o 


97.7% 


97.3% 


ECO 100431 


BCJllUoOlW 


O7/0 


98.2% 


95.3% 


ECO 100431 


Bruiuuyy^ 


/U/o 


98.5% 


95.5% 


ECO100431 


BMA10755 / 


07/0 


00 4% 


96.6% 


ECO100431 


^TT T1 AAA AO 

CJU100999 


QQ0Z. 
J7/0 


07 1% 


98.4% 


ECO100431 


CriNZUU/3/ 


fu/O 


97.8% 


95.1% 


ECO100431 


y^ro oaa£ 1 1 




97.1% 


94.6% 


ECO 100431 




*T / /0 


97.1% 


98.1% 


ECO100431 


pnrvi AI AA£ 


JU/0 


98.0% 


99.6% 


ECO100431 


L>JJr lUZyyo 


/o 


97.2% 


97.3% 


ECO100431 


PlJ^iUl D*t*r 


70 /0 


54.5% 


100% 


ECO100431 


T3t~*t~\ t AA/1 1 1 


lVl//0 


100% 


100% 


ECO 100431 


TTTVT 1 A A/1 A 

JtlUN 1UU44Z 


7A% 


98.3% 


96.3% 


ECO100431 


TTT1X/1 AI 1 CO 

rir Y lUiJjy 


"5Q0Z 
J7/0 


97.1% 


98.9% 


ECO100431 


A 1 AO A 


Q^O/ 
7O/0 


62.6% 


100% 


FC0 100431 


MCA100771 


52% 


98.9% 


96.8% 


ECO100431 
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97.4% 




ECO 100025 


100% 


100% 


100% 


EPPi 100095 


H1N100942 


53% 


98.1% 


98.1% 


T?rTi1 AAAOC 


HPY101070 


30% 


91.4% 


93.6% 


rpni aaao« 


KPN300577 


. 86% 


91.1% 


100% 


cpp* 100095 


TPN101116 


45% 


97.8% 


92.7% 


tj/ti l aa ao ^ 


LMO100570 


34% 


92.3% 


92.0% 


prvii AAAO< 


MP A 100302 


41% 


93.3% 


93.8% 


T?PfM AAAOC 


MAV1 00301 


35% 


92.0% 


93.5% 


OpAl AAAOC 


MRV10I247 


35% 


91.7% 


98.4% 


ECO100025 


MLP10O513 


36% 


91.7% 


91.2% 


ECO100025 


MTU202748 


35% 


92.0% 


91.5% 


ECO100025 


MGE100147 


28% 


89.5% 


92.9% 


ECO100025 


MPN100673 


27% 


92.0% 


96.7% 


EC&100025 


NGO101768 


47% 


97.1% 


95.3% 


ECO10002S 


NME200577 


47% ■ 


97.1% 


95.6% 


ECO100025 


PMU101661 


58% 


98.1% 


98.4% 
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Query LocusID 1 


Homolos LocusID 


Identity ' 




ioinoToe C^foveraise ^ 


ECO100009 


BCE102933 


110/ 

73% ' 


7Q.*r /O 


)5.0% 


ECO100009 


BFU100752 


72% 


7J.*r/0 


38.1% 


ECO100009 


BMA109380 


■mo/ 

72% 




53.2% 


ECO100009 


CJU100675 


50% 


7 j .y /o 


97.2% 


ECO100009 


CAC100345 


A 10/ 

41% 


70 ^% 


90.3% 


ECO 100009 


CBO103886 


42% 


70 <0/. 


92.0% 


ECO100009 


CDF101203 


ico/ 

35% 


7B ^0/^ 


88.6% 


ECO 100009 


EBC102673 


90% 


OQ <0A 


98.5% 1 


ECO 100009 


EFA202344 


A CO/ 

45% l 


71 "*o/. 
/ 1,3/0 


83.8% 


ECO100009 


ECO100009 


1 flAO/ 
100% 


inno/. 

1 vU /0 j 


100% 


ECO100009 


HIN100319 


79% 




95.9% 


ECO100009 


HPY100786 


AOO/ 

48% 




99.4% 


ECO100009 


KPN302084 


010/ 

yi% 


QR ^% 


98.5% 


ECO100009 


MAV104045 


110/ 

i I /O 




91.9% 


ECO100009 


MBV100298 


110/ 

33% 


7* QO/L 


90% 


ECO100009 


MTU200856 


33% 


7* QOA 


90% 


ECO 100009 


PMU102003 


*f oo/ 

78% 


y\}<rr /O 


97.9% 


ECO100009 


PRT105678 


82% 


QO <QZ, 

?y.j /O 


99.5% 


ECO100009 


SPA100586 


93% 


AO CO/. 


98.0% 


ECO100009 


STY100383 


f\10/ 

93% 


OS ^% 


98.0% 


ECO100009 


STM100056 


91% 




98.0% 


ECO100009 


YPS000774 


87% 


i AAOZ 


100% 


ECO100013 


ECO100013 


1 AAO/ 

100% 




100% 


ECO 10001 3 


KPN302079 


00% 


OS <0/L 


100% 


ECO100013 


SPA105546 


80% 


1UU/0 


100% 


ECO100013 


STY106203 


82% 


lUu/o 


100% 


ECO100023 


ABA106150 


60% 


OO AO/ 

yZ.Uyb 


fi7 9% 
o / •** /o 


ECO100023 


BAN103797 


50% 


yo.oyo 


OS 5% 

/o 


ECO100023 


BFR105539 


39% 


i aao/ 


ion% 

iv#v//o 


ECO100023 


BPT101291 


CI 0/ 

51% 


iUU/0 


100% 


ECO100023 


BBU 100232 


38% 


QO AO/, 


74.8% 


ECOl 00023 


BCE1 12030 


47% 


QQ QQ/. 
yo.y /o 


95.6% 


ECO100023 


BFU100359 


CIO/ 

51% 


QQ QOZ 

yo.y /o 


93.5% 


ECO100023 


BMA106459 


4 00/ 

48% 


QO QOZ 

yo.y so 


93.5% 


ECO100023 


CJU101517 


i AO/ 

34% 


1 AAOA 


100% 


ECOl 00023 


CPN201099 


31% 


OA 10/. 
y^ttO /o 


82.8% 


ECO100023 


CTR200896 


33% 


QO <0/L 


7S S% 

/ JiJ /o 


ECO100023 


CAC102146 


45% 


QQ QOA 

yo.y /0 


97.7% 


ECO 100023 


CBO100245 


39% 


QQ QO/ 


07 7% 
y i . / /o 


ECO100023 


CDF101197 


A 1 0/ 

41% 


Q£ /:o/. 

yo.o/o 


81.6% 


ECO100023 


CDP101196 


mo/ 
47% 


1 AAOA 


100% 


ECO100023 


EBC101439 


96% 


7A 10/, 
/U.I /0 


100% 


ECO100023 


EFA200336 


A 00/ 

4870 


Q7 n% 


95.2% 


ECO100023 


EFM201993 • 


3470 


07 7% 
y / . / /o 


100% 


ECO100023 


ECO 100023 


1 AAD/ 

100% 


lUU/o 


100% 


ECO100023 


HIN 100944 


72% 


1 AAoy. 
lUU/o 


07 8% 


ECO100023 


HPY100074 


33% 


1 AAO/. 


07 8% 
y / .o /o 




K"PN?0557° 

nXli^l/JJ / y 


98% 


100% 


100% 


ECO100023 


LMO100322 


46% 


97.7% 


100% 


ECO100023 


MCA100794 


56% 


98.9% 


97.7% 


ECO100023 


MAV103835 


43% 


98.9% 


100% 


ECO100023 


MBV104427 


41% 


98.9% 


97.7% 


ECO100023 


MLP100381 


41% 


98.9% 


100% 


ECO100023 


MTU202376 


43% 


98.9% 


100% 



531 



Printed from Mimosa 04/07/23 08:43:51 Page: 533 



WO 02/077183 PCT/US02 /09107 





Homolog LocusID 


Identity 


QueryTCovefage ' " 




ECO100004 


CDF101928 


31% 


87.9% 


85.6% 


FCO100004 


CDP100440 


27% 


99.3% 


97.9% 


FTX51O00O4 


EBC102668 


92% 


80.1% 


100% 


ECO 100004 


ECO100004 


100% 


100% 


100% 


ECO 100004 


HIN100086 


66% 


99.3% 


99.5% 


BCO100004 


HPY100096 


28% 


89.3% 


86.0% 


ECO100004 


KPN302095 


90% 


99.3% 


99.8% 


ECO100004 


LPN102575 


35% 


89.7% 


89.8% 


ECO100004 


MCA103682 


29% 


99.1% 


98.5% 


ECO100004 


NGO101188 


28% 


99-1% 


98.9% 


ECO100004 


NME201311 


29% 


99.1% 


98.9% 


ECO100004 


PMU100115 


69% 


99.3% 


99.8% 


ECO100004 


PRT104738 


78% 


99.3% 


98.8% 


ECO100004 


PAE203732 


33% 


99.8% 


98.5% 


ECO 100004 


PPU1 07824 


35% 


93.9% 


93.2% 


ECO100004 


PSY103804 


34% 


99.8% 


98.5% j 


ECO100004 


SPA100998 


88% 


57.0% 


100% 


ECO100004 


STY100371 


93% 


100% 


100% 


ECO 100004 


STM100044 


93% 


100% 


100% 


ECO 100004 


SMU1 01311 


31% 


90.0% 


87.2% 


ECO100004 


SPN401875 


32% 


90.2% 


87.7% 


ECO 100004 


VCH102327 


68% 


99.5% 


99.5% 


ECO100004 


YPS000771 


83% 


99.3% 


99.1% 


ECO 100005 


BCE106023 


30% 


67.3% 


35.5% 


ECO100005 


BFU106225 


33% 


74.5% 


90.3% 


ECO100005 


BMA105475 


31% 


61.2% 


52.5% 


ECO 100005 


EBC 102669 


57% 


99.0% 


100% 


ECO 100005 


ECO100005 


100% 


100% 


100% 


FPO 100005 


MAV1 07742 


38% 


53.1% 


50.6% 


ECO 100005 


PAE109842 


33% 


55.1% 


23.9% j 


ECO 100008 


BPT101198 


53% 


98.7% 


98.1% 


ECO 100008 


BCE112831 


56% 


99.7% 


90.3% 


ECO100008 


BFU1 12516 


57% 


99.7% 


99.7% 


ECO100008 


BMA101518 


57% 


98.7% 


98.7% 


ECO100008 


CJU100252 


27% 


55.2% 


49.8% 


ECO100008 


EBC102672 


94% 


100% 


100% 


ECO100008 


ECO100008 


100% 


100% 


100% 


ECO100008 


HIN101098 


79% 


98.7% 


98.7% 


ECO100008 


HPY101474 


28% 


58.4% 


57.9% 


ECO100008 


KPN302087 


91% 


100% 


100% 


ECQ100008 


NME201973 


31% 


47.0% 


41.9% 


ECO100008 


PMU101639 


74% 


97.8% 


98.1% 


ECO100008 


PMU101602 


77% 


98.7% 


98.7% 


ECO100008 


PRT104596 


86% 


100% 


100% 


ECO100008 


PAE202794 


60% 


97.8% 


97.7% 


ECO100008 


PPU101750 


60% 


99.4% 


99.4% 


ECO100008 


PSY102944 


. 60% 


98.7% 


98.4% 


ECO100008 


SPA100585 


92% 


62.1% 


100% 


ECO100008 


STY100380 


94% 


100% 


100% 


EC0100008 


STM100053 


94% 


100% 


100% 


ECO100008 


SAU504318 


30% 


30.6% 


17.8% _^ 


ECO100008 


VCH103346 


75% 


98.7% 


98.7% 


ECO100008 


YPS000773 


88% 


100% 


100% 


ECO100009 


BPT100950 


69% 


96.4% 


88.9% 
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TABLE IV 



— p 

Query Locus ID 




dentitv 


Query Coverage 


Homolog Coverage 


T"*/-*/~\ 1 A AAA 1 

ECO1000Q1 


Rpr*ionooi 


100% 


100% 


100% 


ECO100001 


Oil lU'rOVv 


85% 


100% 


100% 


ECO100001 






100% 


100% 


ECO 100002 


ADA 101 RQ1 


29% 


40.9% 


80.3% 


T"?/~»/~\ i A AA AO 

ECU100UUZ 


•Q ATSJ1 AOI OA" 


29% 


55.5% 


98.5% 


T7/~l/~v i AAAAO 

ECU100UU2 


T*A'NF10V7Q5 
DA1N 1 \J J / 7 J 


30% 


55.5% 


95.8% 


T7/-^/-\l A Aft no 

ECU100U0Z 




36% 


98.9% 


99.4% 


EIAJ1UUUUZ 


fflPTl 01425 


30% 


41.5% 


81.7% 


CPA 1 AAAAO 

ECU 1UUUUZ 


Dvi-il X 1 \J-JJ 


28% 


42.2% 


73.4% 


TJ/^/-\1 AA A AO 


RMA 100957 


30% 


41.3% 


82.5% 


T7/"V"M AAA AO 


<TJT 11 00543 


30% 


55.5% 


97.8% 


T7/*t/""\1 AAA AO 

ECU IUUUUZ 


fTJT1 00035 


25% 


5.4% 


74.4% 


TJfVM AAA AO 


f!OFt 00673 


25% 


54.9% 


96.7% 


ECUiUUUUZ 


01 6*34 


28% 


46.1% 


95.7% 


nPA1 AAAAO 

ECU1U0UUZ 


T7Rn0^17ft 


92% 


70.7% 


100% 


t-i/->i/-\ 1 aaaao 
ECUlUOUOz 


T3PA7013S6 


27% 


56.2% 


99.8% 


ECO100002 


cr«A 1 nnofto 

ClAJlUUUvZ 


100% 


100% 


100% 


ECO100002 


rjrvri AAAQQ 


62% 


99.3% 


99.8% 


EC01UUUU2 




32% 


41.8% 


83.5% 


T"*^"*/"\1 AAAAO 

ECO100002 


VPTKTOAfiOAfi 


90% 


4.1% 


76.7% 


T">/-t/""\ t AAAAO 

ECO10000Z 


V"PMO.AOOR^ 


92% 


100% 


100% 


■j-«y--i/-> i AAAAO 

ECO10000Z 


1JVHJ1UZ0/O 


27% 


57.3% 


100% 


ECO 100002 


fc^r* a 1 AOfififi 
MCAlUUooo 


JU/I 


40.9% 


80.3% 


ECO100002 


TV jf A \ 7" 1 A1 1 *£0 

MAY 10J1DZ 




55.5% 


94.8% 


r^/-ir\ ■« AAAAO 

ECO 100002 


»m\n AO<JM 
MiJV VJDJO** 


9R% 


41.0% 


79.6% 


f-iy— AAAAO 

ECOl 00002 


a>tt pi ai 


25% 


55.5% 


94.8% 


ECO 100002 


XvTTT T9AO.£C<r 


98% 


41.0% 


79.6% 


ri/iA1 AAAAO 

ECO100002 


INLjUIUUZIO 


30% 


8.9% 


4.2% 


T"ir-V\l AAAAO 

ECO 100002 


INJVlCZU X 3QV 


30% 


8.9% 


4.2% 


T") -f AAAAO 

ECO 100002 


P\>TT T1 A01 1 "\ 

JrJViu lUvi 1 j 




99.3% 


99.8% 


T" , /"*/"\ -t AAAAO 

ECO 100002 


PPT1 ClAOfiA 


76% 


100% 


100% 


T^y— AAAAO 

ECO100002 


t> A T7OAO0O^ 


30% 


4.5% 


5.6% 


EIA>1UUUU2 




31% 


40.9% 


80.3% 


ECOlOOOOz 


PQV1 0^ 1 1 9 


30% 


31.7% 


82.0% 


T7*"*irt1 AAAAO 

ECOlOOOOz 


CP A 1 A0 1 


93% 


39.5% 


100% 


T? 1 AAAAO 

ECU1UO0OZ 


Oil lUuJUJ 


94% 


100% 


100% 


rpn 1 nnnn.9 




94% 


100% 


100% 


tjaA 1 AAAAO 

ECU1000UZ 


Q ATTQA1 aOO 


26% 


56.2% 


97.6% 


T?<T\"t AAAAO 

rXJJ lUUUuZ 




26% 


56.2% 


98.0% 


EAA1 AAAAO 


cha 100755 


26% 


56.2% 


99.8% 


■o/"V\ 1 AAAAO 

ECU X UUOUZ 


Ql^yfllKIOSSS 


25% 


56.6% 


100% 


T3 /nrt 1 AAAAO 

ECU1000UZ 


armUUJ /.*t 


25% 


56.1% 


98.7% 


TJAA I AAAAO 


VCH10232Q 


62% 


100% 


99.3% 


ECO100002 


YPSO0O769 


81% 


100% 


100% 


ECO100004 


BFR11030 


47% 


85.3% 


93.3% 


ECO100004 


BPT101337 


32% 


99.8% 


99.4% 


ECO100004 


BCE114764 


28% 


97.4% 


96.9% 


ECO100004 


BFU101149 


29% 


94.9% 


94.6% 


ECO100004 


BMA105857 


30% 


90.4% 


95.0% 


ECO1000O4 


CJU100751 


29% 


90.2% 


87.2% 


ECO100004 


CAC103481 


28% 


99.5% 


95.8% 


ECO100004 


CBO101914 


30% 


79.9% 


86.5% 
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of sequence identity to one another than to polypeptide "sequences 'iJbtainca' from"any%flier 
organisms were clustered as "paralog" sequences for "reciprocal" best-hit analysis. 

For each reference organism, the 50 homologous coding nucleic acids (and the 50 
homologous polypeptides which they encode) was determined by identifying me ORFs in each of 
the 50 comparison organisms which encode a polypeptide sharing the highest degree of amino acid 
sequence identity to the polypeptide encoded by the ORF from the reference organism. The 
accuracy of the identification of the predicted homologous coding nucleic acids (and the 
homologous polypeptides which they encode) was confirmed by a "reciprocal" BLAST analysis in 
which the polypeptide sequence of the predicted homologous polypeptide was compared against the 
polypeptides encoded by each of the ORFS in the reference organism using BLASTP 2.09 
algorithm without filtering. Only those polypeptides that share the highest degree of amino acid 
sequence identity in each portion of the two-way comparison are retained for further analysis. 

The best homolog for each of the fifty-one organisms, defined as the most significantly 
scoring match which also fulfilled the above criteria, was reported in Table IV. 
15 Table IV lists the best ORF identified as described above (column labeled Homolog 

LocusID) mat matches the query sequence (column labeled Query LocusID), % identity between 
the query sequence and the homolog, and the amount of each sequence that aligns together well 
(columns labeled Query Coverage and Homolog Coverage) for the gene identified in each of the 
fifty-one organisms evaluated as described above. As described in connection which Table IC, the 
20 Locus IDs (ie. both Query Locus ID and Homolog Locus ID) provided in Table IV each comprise a 
nine.digit alpha-numeric identifier that can be used to determine the organism from which the query 
and homolog sequences were obtained. Specifically, the first letter of the Locus ID corresponds to 
the first letter of the genus name of the organism described herein from which the Locus was 
identified and the second and third letters of the Locus ID correspond to the first two letters of the 
25 species name of this organism. For example, the identifier EFA205257 describes a gene locus 
identified from Enterococcus faecalis. In those instances where the three letter identifier is the 
same for different organisms, the exact identity of the organism which corresponds to the Locus ID 
can be determined by referring to the organism designation in the sequence listing for the coding 
nucleic acid or polypeptide SEQ ID NO. that corresponds to the particular Locus ID. 
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EXAMPLE 8 

Tdentification of Homologous Nucleic Acids by Database Analysis 
As a demonstration of the methodology required to find homologues to an essential gene, 
fifty-one prokaryotic organisms were analyzed and compared in detail. First, the most reliable 
5 source of gene sequences for each organism was assessed by conducting a survey of the public and 
private data sources. The fifty-one organisms studied are Escherichia coli, Staphylococcus aureus, 
Enterococcusfaecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
Acinetobacter baumannii. Bacillus anthracis, Bacteroides jragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkholderia Jungorum, Burkliolderia mallei, Campylobacter 
10 jejuni, Chlamydia pneumoniae. Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhal, Mycobacterium avium, Mycobacterium bovis. 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
15 pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, Salmonella typhi. 
Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma wealyticum, Vibrio 
cholerae and Yersinia pestis. Full-length gene protein and nucleotide sequences for these 
20 organisms were assembled from various sources. For Escherichia coli, Haemophilus influenzae 
and Helicobacter pylori, gene sequences were adopted from the public sequencing projects, and 
derived from the GenPept 115 database (available from NCBI). For Pseudomonas aeruginosa, 
gene sequences were adopted from the Pseudomonas genome sequencing project (downloaded from 
http://www.pseudomonas.com). For Klebsiella pneumoniae, Staphylococcus aureus. Streptococcus 
25 pneumoniae and Salmonella typhi, genomic sequences from PathoSeq v 4.1 (Mar 2000 release) 
were reanalyzed for ORFs using the gene finding software GeneMark v 2.4a, which was purchased 
from GenePro Inc. 451 Bishop St., N.W., Suite B, Atlanta, GA, 30318, USA. Similar analyses 
were conducted for the other organisms using publically available and proprietary databases. 

Homologous coding nucleic acids and the homologous polypeptides which they encode 
30 may be identified using a "reciprocal" best-hit analysis. To facilitate the identification of 
homologous coding nucleic acids and homologous polypeptides, paralogous genes within each of 
51 organisms were identified and clustered prior to comparison to other organisms. Briefly, the 
polypeptide sequence of each polypeptide encoded by each open reading frame (ORF) in a given 
organism was compared to the polypeptide sequence encoded by every other ORF for that organism 
35 for each of the 51 pathogenic organisms (PathoSeq Sept 2001 release) using BLASTP 2.09 
algorithm without filtering. Simultaneously, the polypeptide sequence encoded by each ORF of an 
organism was compared to the polypeptide sequences encoded by each of the ORFs in the 
remaining 51 organisms. Those polypeptides within a single organism that shared a higher degree 
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EXAMPLE 7 

Identification of Homologous I j uclgjc Acids bv Functional Complementation 
Homologous coding nucleic acids," homologous antisense nucleic acids or nucleic acids 
encoding homologous polypeptides may be identified as follows. Gene products whose activities 
5 may be complemented by a proliferation-required gene product from Escherichia coli, 
Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Salmonella typhimurium, Acinetobacter baumannii, Bacillus anthracis, Bacteroides fragilis, 
Bordetella pertussis, Borrelia burgdorferi. Burkholderia cepacia, Burkholderia Jungorum, 
Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, 
10 Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, Corynebacterium 
■ diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus influenzae, Helicobacter 
pylori, Legionella pneumophila. Listeria monocytogenes, Moraxella catarrhal. Mycobacterium 
avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma 
genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella 
15 multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi, 
Salmonella typhi, Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus 
mutans, Streptococcus pneumoniae, Streptococcus pyogenes, Treponema pallidum, Ureaplasma 
urealyticum, Vibrio cholerae, Yersinia pestis or homologous polypeptides are identified using 
merodiploids, created by introducing a plasmid or Bacterial Artificial Chromosome into an 
20 organism having a mutation in the essential gene which reduces or eliminates the activity of the 
gene product Li some embodiments, the mutation may be a conditional mutation, such as a 
temperature sensitive mutation, such that the organism proliferates under permissive conditions but 
is unable to proliferate under non-permissive conditions in the absence of complementation by the 
gene on the plasmid or Bacterial Artificial Chromosome. Alternatively, duplications may be 
25 constructed as described in Roth et al. (1987) Biosynthesis of Aromatic Amino Acids in 
Escherichia coli and Salmonella typhimurium, F. C. Neidhardt, ed., American Society for 
Microbiology, publisher, pp. 2269-2270. Such methods are familiar to those skilled in the art. 
Alternatively, homologous coding nucleic acids, homologous antisense nucleic acids or nucleic 
acids encoding homologous polypeptides may be identified by placing a gene required for 
30 proliferation or a nucleic acid complementary to at least a portion of a gene required for 
proliferation under the control of a regulatable promoter as described above, introducing a plasmid 
or Bacterial Artificial Chromosome into the cell, and identifying cells which are able to proliferate 
. under conditions which would prevent or reduce proliferation in the absence of the plasmid or 
Bacterial Artificial Chromosome. 
35 Homologous coding nucleic acids, homologous antisense nucleic acids or nucleic acids 

encoding homologous polypeptides may be identified using databases as follows. 
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Although the results shown above were obtained" using" a" subsef of proliMtiSrfre^Med 
nucleic acids from Staphylococcus aureus, it will be appreciated that similar analyses may be 
performed using the nucleic acids of the present invention to determine whether they inhibit the 
proliferation of cells or microorganisms other than Escherichia coli. Staphylococcus aureus, 
5 Enterococcusfaecalis, Klebsiella pneumoniae, Pseudomonas aeruginosa, Salmonella typhimurium, 
Acinetobacter baumannn, Bacillus anthracis, Bacteroides fragilis, Bordetella pertussis, Borrelia 
burgdorferi, Burkholderia cepacia, Burkkolderia fungorum, Burkholderia mallei, Campylobacter 
jejuni, Chlamydia pneumoniae, Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium 
botulinum, Clostridium difficile, Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus 
10 faecium, Haemophilus influenzae, Helicobacter pylori, Legionella pneumophila, Listeria 
monocytogenes, Moraxella catarrhalis, Mycobacterium avium, Mycobacterium bovis, 
Mycobacterium leprae, Mycobacterium tuberculosis, Mycoplasma genitalium, Mycoplasma 
pneumoniae. Neisseria gonorrhoeae, Neisseria meningitidis, Pasteurella multocida, Proteus 
mirabilis, Pseudomonas putida, Pseudomonas syringae, Salmonella paratyphi. Salmonella typhi, 
15 Staphylococcus epidermidis, Staphylococcus haemolyticus, Streptococcus mutans, Streptococcus 
pneumoniae. Streptococcus pyogenes, Treponema pallidum, Ureaplasma urealyticum, Vibrio 

cholerae or Yersinia pestis. 

Thus, it will be appreciated that the above methods for evaluating the ability of an antisense 
nucleic acid to inhibit the proliferation of a heterologous organism may be performed usjng 
20 antisense nucleic acids complementary to any of the proliferation-required nucleic acids from 
Escherichia coli, Staphylococcus aureus, Enterococcus faecalis, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Salmonella typhimurium, Acinetobacter baumannii. Bacillus anthracis, 
Bacteroides fragilis, Bordetella pertussis, Borrelia burgdorferi, Burkholderia cepacia, 
Burkholderia fungorum, Burkholderia mallei, Campylobacter jejuni, Chlamydia pneumoniae, 
25 Chlamydia trachomatis, Clostridium acetobutylicum, Clostridium botulinum, Clostridium difficile, 
Corynebacterium diptheriae, Enterobacter cloacae, Enterococcus faecium, Haemophilus 
influenzae, Helicobacter pylori, Legionella pneumophila, Listeria monocytogenes, Moraxella 
catarrhalis, Mycobacterium avium, Mycobacterium bovis, Mycobacterium leprae, Mycobacterium 
tuberculosis, Mycoplasma genitalium, Mycoplasma pneumoniae, Neisseria gonorrhoeae, Neisseria 
30 meningitidis, Pasteurella multocida, Proteus mirabilis, Pseudomonas putida, Pseudomonas 
syringae, Salmonella paratyphi, Salmonella typhi, Staphylococcus epidermidis, Staphylococcus 
haemolyticus, Streptococcus mutans, Streptococcus pneumoniae, Streptococcus pyogenes, 
Treponema pallidum, Ureaplasma urealyticum, Vibrio cholerae or Yersinia pestis, (including 
antisense nucleic acids complementary to SEQ ID NOs.: 6214-42397, such as the antisense nucleic 
35 acids of SEQ ID NOs.: 1-6213) or portions thereof, antisense nucleic acids complementary to 
homologous coding nucleic acids or portions thereof, or homologous antisense nucleic acids. 
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Mortification of Nucleic Acids H ™™1n pr.us to Nucleic Acids rfequiraffcr fee^ i rofifalioli"o^ '^^ 
Staphylococcus aureus in other Bacteri al Species 
Nucleic acids homologous to proliferation-required nucleic acids from Staphylococcus aureus 
were identified as follows. For example, thirty-nine antisense nucleic acids which inhibited the 
5 growth of Staphylococcus aureus were identified using methods such as those described herein and 
were inserted into an expression vector such that their expression was under the control of a xylose- 
inducible Xyl-T5 promoter. A vector with a reporter gene under control of the Xyl-T5 promoter 
was used to show mat expression from the Xyl-T5 promoter in Staphylococcus epidermidis was 
comparable to that in Staphylococcus aureus. 
10 The vectors were introduced into Staphylococcus epidermidis by electroporation as follows: 

Staphylococcus epidermidis was grown in liquid culture to mid-log phase and then harvested by 
centrifugation. The cell pellet was resuspended in 1/3 culture volume of ice-cold EP buffer (0.625 
' M sucrose, 1 mM MgCl 2 , pH=4.0), and then harvested again by centrifugation. The cell pellet was 
then resuspended with 1/40 volume EP buffer and allowed to incubate on ice for 1 hour. The cells 
15 were then frozen for storage at -80°C. For electroporation, 50 ul of thawed electrocompetent cells 
were combined with 0.5 ug plasmid DNA and then subjected to an electrical pulse of 10 kV/cm, 25 
uFarads, 200 ohm using a biorad gene pulser electroporation device. The cells were immediately 
resuspended with 200 ul outgrowth medium and incubated for 2 hours prior to plating on solid 
growth medium with drug selection to maintain the plasmid vector. Colonies resulting from 
20 overnight growth of these platings were selected, cultured in liquid medium with drug selection, 
and then subjected to dilution plating analysis as described for Staphylococcus aureus in Example 1 
above to test growth sensitivity in the presence of the inducer xylose. 

The results are shown in Table IE below. The first column indicates the Molecule Number 
of the Staphylococcus aureus antisense nucleic acid which was introduced into Staphylococcus 
25 epidermidis. The second column indicates whether the antisense nucleic acid inhibited the growth 
of Staphylococcus epidermidis, with a "+" indicating that growth was inhibited. Of the 39 
Staphylococcus aureus antisense nucleic acids evaluated, 20 inhibited the growth of Staphylococcus 
epidermidis. 

TABLE m 

; to Antisense Nucleic Acids That Inhibit P roliferation of 
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SPA102695 
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95.7% 


97.4% 
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STY104107 
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YPS002768 
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BCE109200 
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CDP100387 


A CO/ 

4D% 


QQ Q0/ 


Q1 AO/ 


ECO 100980 


BBC 100227 


o4% 


AO 10/ 


1 AAO/ 


ECO 100980 


T3/~>/-\1 AAAOA 

ECO100980 


1 AAO/ 
100% 


1 AAO/ 

lUUTo 


1 AAO/ 


ECO 100980 


VTKX.T1 A^iCO O 


500/ 

oo% 


OO AO/ 

yz.u% 


07 AO/ 

y /.U70 


ECO 100980 


MCA10116J 


^00/ 

6Z% 


01 AO/ 

y 1.4/0 


07 70/ 

y /. / /o 


ECO 100996 


A O A 1 t\AH£L1 

AJSA104 jod 


^10/ 

Diyfa 


OO 5% 


Q& Q% 


ECO 100996 


ti AXT1 AO A/IT 

dAM 10804/ 


zy% 


10 10/ 
JO* I /o 


^ A O0£ 


ECU 100996 


TJ AXTI A.3/TC1 


JU/O 


iCA «0/ 
OU. J /0 


47 A% 

*Tj&,V /0 


r}/~\y~\ 1 AAAA£ 

ECO 100996 


ddtm At AOf\ 
or I IUl4yU 


40/b 


Q1 AO/. 


Qfi 7% 

3»0. / /0 


ECU 100996 


cCEiozoiy 


J 0/0 


AA ^0/ 
04.0/0 


Qfi Q% 
yo.y /o 


cy-v** i aaaa£ 
ECO 100996 




Zj/o 


^0/ 
DO. J /0 


^7 Q% 
j&.y /o 


1 A AAA 4? 

ECO 100996 


CAC1001 1/ 


000/. 


/ l.y /o 


74 S% 


T"?/""l/-\ t AAAA£ 

ECO 100996 


/-t A pi AOAOO 

CAClOxoo/ 


01% 


R^ 10/ 
OJ.J /o 


Rfi fi% 
00.0 /o 


-J rtAAA£ 

ECO 100996 


O A P1 A1 

CAC10163J 




f 1 00/ 

d i.y /o 


^1 Q°/i 


AAAAi? 

ECO 100996 


CoUIOjZ /o 




R0 10/ 


Rfi R% 

OU.O /0 


T~> /">/""* 1 AAAA£ 

ECO 100996 


/~it^T71 AAA 1 £ 

CJJr 100910 


010/ 


CI 00/ 


RQ A% 


ECO1U099O 


r , r% , Di Aim A 
CJJr 1O1UZ0 


JO/0 


on AO/. 

ZU.*r /0 


JJ.J /o 


ECO 100996 


EUCIOjIoj 


OD/o 


QO 10/ 

yy. l /o 


QQ 1% 
yy*i to 


X7/-»/~v i AAAA£ 

ECO 100996 


TJr> a OAA/I A/t 


010/. 


01 AO/ 

y i .4 /o 


Qfi 70^ 
70. / /o 


ECO100996 


ECO1UU990 


1AA0/. 


1AA0/. 
iUU/O 


iaao/ 

IUU/O 


ECU 100996 


JSJr IN 3\J4\)Z0 


03 /O 


QQ 1% 
yy* i /o 


QQ 1% 

77. 1 /o 


ECO 100996 


T XiTAIAI 111 


0^0/ 


RQ R0/ 

oy.o /o 


QS A% 


ECU10U996 


\A WTI f\AA 1 A 

MAY 1U*KkJU 


1R0/. 
JO/0 


1 A AO/ 

lv.y /o 


SI 1% 
JJtJ /o 


ECOlOl/yyo 






OA 70/ 
/*t. / /o 


10 9% 

Ju.L/O 




MAV1 08796 


22% 


24.9% 


85.2% 


ECO100996 


MBV103262 


25% 


47.4% 


43.2% 


ECO100996 


MTU301610 


25% 


30.6% 


35.1% 


ECO100996 


MTU301614 


37% 


22.0% 


27.7% 


ECO100996 


PMU101140 


35% 


26.5% 


34.7% 


ECO100996 


PAE201013 


27% 


45.4% 


59.4% 


ECO100996 


PAE200704 


26% 


45.8% 


65.6% 
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PQV1 0494K 


35% 


27.0% 


39.8% 


TJfYM AAQG6 

X!AJ\) I uy y y o 


9. AT TR09666 


39% 


91.8% 


97.8% 


c r*r\ i a ago /? 




38% 


92.5% 


98.5% 




^VfT 11 00325 


23% 


89.8% 


95.0% 




cpv90i 683 


22% 


56.0% 


62.1% 


T7l""V\ 1 AAQQ£ 


VP 0.009586 


65% 


99.8% 


99.3% 


T7/TX 1 A AOG'7 

hvaj luuyy / 


ARA105171 


39% 


88.8% 


90.4% 


xiv^uiuuyy / 


RAMI 05856 


32% 


7.7% 


20.4% 


jbcuiuuyy / 


npT101492 


39% 


95.1% 


91.3% 


UfVi 1 AAQtiT 

injuiuuyy / 


nppi 07987 


41% 


88.8% 


77.3% i 


iii«Ajiuuyy / 


n*N200056 


26% 


11.3% 


35.3% 


xS\AJiuuyy/ 


rTR200756 


27% 


28.7% 


74.5% 


TJrV\1 HAQQ'7 


PRC 103 182 


53% 


72.2% 


100% 


TTfVM AAQQ7 

jivAjxuuyy i 


PO0 100997 


100% 


100% 


100% 


TJpAl AAQ07 


T£PN302029 


52% 


99.9% 


99.3% 


cuuiuuyy / 


CP A 106070 


27% 


34.1% 


78.8% 


17 Z" 1 /"^ 1 AA009 

jccuiuuyy/ 


CTV1 041 99 


27% 


34.1% 


78.8% 


tcuiuoyy/ 


qtavM 03813 


27% 


34.1% 


78.8% 


jiL/U iuuyy / 


x rouv^jov 


48% 


98.5% 


98.4% 


17 /"Vl 1 A1 A*)4C 


t>a"W1 00424 


40% 


92.9% 


44.6% 




X5AIN XU>v^ j 


47% 


48.5% 


99.3% 


■Crf"Y"\1 A1 A9£ 




25% 


47.1% 


46.7% j 




DUDl 1 XVI A J 


25% 


95.6% 


47.5% 




151* U IV JHOO 


41% 


94.1% 


90.8% 




PTTT101 1S7 


35% 


96.3% 


47.7% 


ECOlOluzo 




24% 


93.4% 


95.1% 


ECO10102o 




87% 


99.0% 


44.9% 




T717AOA1 fifM 


51% 


97.3% 


46.6% 




Hi* JVl I U \J 1 *rU 


50% 


91.2% 


64.3% 


T?fV* 1 A1 A9< 


EA*s\J X \J X V^U 


100% 


100% 


100% 




"KT>M302S1 1 


86% 


97.5% 


47.3% 


TJfVil A1 096 


TPN 100304 

XdX I 'f lUwJU*t 


25% 


94.9% 


95.5% 


T7/"YM A1 A9£ 


T MO101440 
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45.3% 


97.0% 


I7fTH A1 096 


MA VI 02451 


23% 


93.9% 


40.5% 


TJfiAl A1 AO 6 


PWT1 00222 

xXVX LUUAm 


71% 


95.3% 


100% 






42% 


44.1% 


89.5% 


ThPOI A1 096 


SPA101 126 


90% 


99.0% 


48.8% 


pr*oi A1 096 


STY 102475 

O X X X V/^«T / J 


90% 


99.0% 


48.8% 


T7P01 A1 096 


5?TM 104345 


60% 


96.8% 


98.3% 


ppnim 096 


SAU800119 


28% 


93.6% 


42.3% 


pmi 01026 


SEP200736 


22% 


95.6% 


98.7% 


prr»1 01096 

CLU JLU 1 UZD 


SH A 102365 


24% 


95.6% 


98.7% 


ppni 01096 


<5MTI101114 


45% 


94.1% 


98.2% 




WTSI400875 


45% 


94.9% 


96.5% 


tjpni A1096 


<5PY2003Sfi 
or x £uujju 


44% 


45.6% 


98.0% 


nrr*i Ainu 


PRP10S567 


56% 


80.4% 


100% 


■crrn nifv*i 
cvajxuxuji 


PPO 101031 


100% 


100% 


100% 


ECO101031 


KPN306295 


59% 


80.4% 


100% 


ECO101031 


SPA101094 


57% 


97.8% 


100% 


ECO101031 


STY102485 


64% 


80.4% 


100% 


ECO101032 


BCE107994 


25% 


99.2% 


94.0% 


ECO101032 


EBC101043 


75% 


99.7% 


98.9% 


ECO 101032 


ECO101032 


100% 


100% 


100% 


ECO101032 


KPN300314 


73% 


46.0% 


95.5% 
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ECO101032 


KPN302520 


76% 


99.7% 


nf\ coy 

99.5% 


ECO101032 


MAV101116 


24% 


56.2% 


61.2% 


ECO101032 


PPU1 10237 


28% 


99.2% 


97.7% 


ECO101032 


PSY104175 


30% 


98.9% 


AT 10/ 

97.7% 


ECO101032 


SPA101093 


83% 


99.7% 


100% 


ECO101032 


STY 102486 


84% 


99.7% 


99.5% 


ECO101032 


YPS003112 


64% 


100% 


100% 


ECO101034 


EBC101041 


82% 


100% 


100% 


ECO101034 


ECO101034 


100% 


100% 


100% 


ECO101034 


KPN302510 


70% 


100% 


97.6% 


ECO101034 


PRT101047 


29% 


95.1% 


92.6% 


ECO101034 


SPA103953 


37% 


95.1% 


76.5% 


ECO101O34 


STY102488 


83% 


100% 


100% 


ECO101034 


STM 104609 


47% 


96.3% 


98.7% 


ECO101034 


SAU801646 


30% 


56.8% 


41.1% 


ECO101034 


YPSO03073 


62% 


100% 


100% 


ECO101035 


ABA100839 


52% 


96.8% 


98.3% 


ECO101035 


BPT103038 


56% 


96.8% 


96.6% 


ECO101035 


BCE1 14261 


56% 


97.4% 


94.0% 


ECO101035 


BMA105687 


55% | 


96.8% 


96.9% 


ECO101035 


CJU100231 


38% 


97.7% 


99.7% 


ECO101035 


EBC101229 


93% 


54.6% 


100% 


ECO101035 


ECO101035 


100% 


100% 


100% 


ECO101035 


HPY100574 


30% 


96.6% 


97.3% 


ECO101035 


KPN302512 


89% 


100% 


100% 


ECO101035 


MCA101086 


52% 


98.3% 


98.9% 


ECO 101035 


NGO100980 


55% 


98.3% 


99.4% 


ECO101035 


NME200819 


54% 


98.3% 


99.4% 


ECQ101035 


PRT103497 


75% 


38.2% 


100% 


ECO101O35 


PAE203525 


56% 


98.3% 


98.3% 


ECO101035 


PPU101541 


57% 


97.7% 


97.7% 


ECO101035 


PSY105203 


55% 


98.9% 


99.1% 


ECO101035 


SPA100686 


86% 


100% 


100% 


ECO101035 


STY102489 


88% 


100% 


100% 


ECO101035 


VCH103644 


55% 


97.7% 


96.9% 


ECO101035 


YPS003083 


72% 


100% 


100% 


ECO101036 


CAC100319 


25% 


83.3% 


81.8% 


ECO101036 


EBC101230 


82% 


100% 


100% 


ECO101036 


ECO101036 


100% 


100% 


100% 


ECO101036 


KPN302515 


78% 


100% 


100% 


ECO101036 


PRT103115 


42% 


97.8% 


98.9% 


ECO101036 


PAE200954 


42% 


26.3% 


15.4% 


ECO101036 


SPA100687 


88% 


100% 


100% 


ECO101036 


STY102495 


88% 


98.9% 


88.5% 


ECO 101 036 


YPS003344 


64% 


100% 


100% 


ECO101041 


BAN106223 


42% 


98.7% 


93.8% 


ECO 101041 


BMA100330 


30% 


56.7% 


54.8% 


ECO101041 


CDF101870 


40% 


97.7% 


98.4% 


ECO101041 


EBC101201 


79% 


100% 


1U0% 


ECO101041 


EFA200828 


30% 


97.4% 


97.7% 


ECO101041 


EFM200723 


28% 


85.7% 


85.3% 


ECO101041 


ECO101041 


100% 


100% 


100% 


ECO101041 


KPN302526 


75% 


99.3% 


99.0% 


ECO 101041 


LMO100839 


33% 


97.4% 


98.3% 
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ECO101041 


SPA1 00606 


75% 


96.1% 


57.8% 


ECO101041 


STY102505 


80% 


100% 


100% 


ECO101041 


STM102670 


81% 


100% 


i nno/ 
100% 


ECO 101041 


SPY201609 


30% 


96.1% 


ft A no/ 
94.5*70 


ECO101041 


VCH103764 


29% 


96.7% 


t\C CO/ 


ECO101041 


YPSO03368 


62% 


97.7% 


e£ AO/ 

56.0% 


ECO101048 


ABA102849 


28% 


64.5% 


QJC AO/ 

oO.Uyo 


ECO 101048 


BAN107248 


24% 


35.1% 


oy.O/o 


ECO 101048 


BAN108027 


25% 


45.0% 


CA CO/ 
50.370 


ECO101048 


BFR102099 


23% 


82.3% 


•71 CO/ 

/1.37b 


ECO101048 


BPT101052 


44% 


98.3% 


Q*7 AO/ 


ECO101048 


BBU100283 


29% 


38.1% 


a oo/ 


ECO 101048 


BCE104352 


42% 


97.0% 


87.9% 


ECO101048 


BFU1 15968 


42% 


94.4% 


AAO/ 

90% 


ECO101048 


BMA102063 


41% 


91.3% 


73.3% 


ECO101048 


CJU100042 


26% 


87.0% 


71.4% 


ECO101048 


CAC100829 


26% 


93.5% 


87.0% 


ECO 101048 


CDF102709 


34% 


38.1% 


45.5% 


ECO101048 


EBC100895 


82% 


100% 


1 AAO/ 

100% 


ECO 101048 


ECO101048 


100% 


100% 


1 AAO/ 

100% 


ECO101048 


HPY100891 


25% 


68.4% 


£A CO/ 

64.5% 


ECO101048 


LPN102505 


32% 


95.2% 


AO 10/ 

98.7% 


ECO 101048 


LMO101524 


29% 


56.7% 


ACO/ 

95% 


ECO101048 


PRT102170 


38% 


99.6% 


AA CO/ 

99.0% 


ECO101048 


PAE201078 


35% 


95.2% 


87.8% 


ECO101048 


PPU100759 


32% 


99.6% 


An 10/ 

99.1% 


ECO101048 


PSY1 04584 


30% . 


83.5% 


98.9% 


ECO101048 


SPA101329 


79% 


100% 


100% 


ECO 101048 


STY102512 


84% 


100% 


f AAO/ 

100% 


ECO 101048 


STM102682 


84% 


100% 


1 AAO/ 

100% 


ECO101048 


TPA100720 


34% 


26.4% 


OA AO/ 

39.9% 


ECO101048 


VCH102165 


34% 


79.2% 


75.3% 


ECO101048 


YPS001380 


68% 


97.4% 


98.7% 


ECO 101060 


ABA100920 


45% 


89.4% 


95.4% 


ECO101060 


BPT102625 


46% 


93.2% 


A£ AO/ 

96.0% 


ECO 101060 


BCE1 14484 


48% 


90.3% 


90.5% 


ECO 101060 


BFU100680 


46% 


93.2% 


95.1% 


ECO101060 


BMA107485 


48% 


93.2% 


Ol 10/ 
62.370 


ECO101060 


CDP100836 


33% 


77.8% 


nl 1 0/ 
93.1% 


ECO101060 


EBC101771 


79% 


99.0% 


1 nno/ 
100% 


ECO101060 


ECO 101060 


100% 


100% 


1 nno/ 
100% 


ECO101060 


KPN302522 


81% 


100% 


100% 


ECO101060 


LPN101285 


32% 


81.2% 


92.7% 


ECO101060 


MLP100441 


30% 


90.8% 


93.9% 


ECO101060 


NGO101420 


41% 


91.3% 


96.9% 


ECO101060 


NME200506 


42% 


91.3% 


96.9% 


ECO101060 


PRT105698 


57% 


93.2% 


n*T AO/ 

9 IM/o 


ECO101060 


PAE202970 


59% 


90.8% 


AT AO/ 

97.9% 


ECO101060 


JrrUlOl ibi 


CIO/ 

31 /o 


on oo/, 


7 1 .7 /O 


ECO101060 


PSY101701 


56% 


90.8% 


97.9% 


ECO101060 


SPA100594 


84% 


99.0% 


100% 


ECO101060 


STY102526 


86% 


92.8% 


99.0% 


ECO101060 


VCH101997 


57% 


90.8% 


96.9% 


ECO101060 


YPS003109 


67% 


92.8% 


97.0% 
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ECO101066 


ABA100557 


58% 


99.6% 


ys/.oyo 


ECO101066 


BAN107352 


43% ] 


96.7% 


yl.o/o 


ECO101066 


BAN101218 


56% 


98.4% 


yy.i/o 


ECO101066 


BFR10719 


45% 


98.4% 


no ad/ 

98.4% j 


ECO101066 


BPT102619 


65% 


98.4% 


96.4% 


ECO101066 


BCE1 12767 


62% 


97.5% 


n£ 00/ 

96.8% 


ECO101066 


BFU1 00684 


63% 


97.5% 


t\c oo/ 

90.8% 


ECO101066 


BMA1 06290 


60% 


97.5% 


a£ oo/ 

9o.8% 


ECO101066 


CJU100403 


45% 


99.6% 


1 nno/ 
1U0% 


ECO101066 


CPN200456 


45% 


97.1% 


ft£L OO/ 

90.8% 


ECO101066 


CTR200501 


50% 


96.7% 


n£ oo/ 

96.8% 


ECO101066 


CAC102747 


34% 


97.5% 


90.8% 


ECO101066 


CAC100570 


51% 


98.0% 


97.6% 


ECO101066 


CBO 102327 


49% 


97.5% 


96.0% 


ECO101066 


CDF101772 


49% 


99.6% 


992% 


ECQ101066 


EBC100251 


92% 


67.6% 


100% 


ECO101066 


EFA200243 


42% 


99.6% 


99.2% 


BCO101066 


EEM201914 


41% 


99.6% 


99.2% 


ECO101066 


ECO101066 


100% 


100% 


100% 


ECO101066 


H1N100148 


74% 


98.4% 


99.2% 


ECO101066 


HPY100554 


45% 


99.6% 


100% 


ECO101066 


KPN300814 


93% 


100% 


100% 


ECO101066 


LPN103118 


60% 


99.6% 


99.2% 


ECO101066 J 


LMO102009 


52% 


99.6% 


100% 


ECO101066 


MCA101812 


58% 


82.8% 


94.0% 


ECO101066 


MAV103641 


47% 


98.8% 


91.4% 


ECO101066 


MB VI 00667 


44% 


98.8% 


94.3% 


ECO101066 


MLP101100 


47% 


98.8% 


92.1% 


ECO 101066 


MTU201462 


44% 


98.8% 


ft A OO/ 

94.3% 


ECO 101066 


NGO101381 


68% 


99.2% 


98.0% 


ECO 101066 


NME200494 


69% 


99.2% 


ftO AD/ 

98.0% 


ECO101066 


PMU101916 


78% 


98.0% 


98.8% 


ECO 101066 


PRT100071 


84% 


100% 


100% 


ECO101066 


PAE202965 


64% 


99.6% 


99.6% 


ECO 101066 


PPU1017S1 


65% 


99.6% 


100% 


ECO101066 


PSY108154 


64% 


99.6% 


99.6% 


ECO101066 


SPA100959 


94% 


100% 


100% 


ECO101066 


STY1 02532 


95% 


100% 


100% 


ECO101066 


STM102721 


95% 


100% 


100% 


ECO101066 


SAU801231 


55% 


97.5% 


98.4% 


ECO101066 


SEP200094 


31% 


97.5% 


98.8% 


ECO101066 


SEP201523 


55% 


97.5% 


99.2% 


ECO101066 


SHA101738 


54% 


97.5% 


98.8% 


ECO101066 


SMU1 00541 


40% 


99.6% 


99.6% 


ECO101066 


SPN400381 


44% 


99.6% 


100% 


ECO101066 


SPY201348 


42% 


99.6% 


99.6% 


ECO101066 


VCH101991 


81% 


100% 


98.4% 


ECO101066 


YPS003130 


86% 


100% 


100% 


ECO101067 


AoA10U14y 


AGO/ 
0370 


C£ AO/. 


oy.o/o 


ECO101067 


BAN107311 


61% 


97.4% 


95% 


ECO101067 


BFR100793 


61% 


97.4% 


97.4% 


ECO101067 


BPT1 04633 


75% 


97.4% 


96.2% 


ECO101067 


BBU100703 


48% 


89.7% 


87.5% 


ECO10I067 


BCE 109854 


77% ' 


92.3% 


91.1% 
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Homolog LocusID 


Identity 


Ouery Coverage 


Homolog Coverage 


ECO101067 


BFU104450 


77% 


92.3% 


91.1% 


ECO101067 


BMA104399 


77% 


92.3% 


VI. 1% 


ECO101067 


CJU100409 


47% 


94.9% 


94.8% 


ECO101067 


CPN200457 


53% 


97.4% 


CiC *>£>/ 

96.2% 


ECO101067 


CIH200500 


50% 


96.2% 


OH AO/ 

y /.47V 


ECO101067 


CAC100280 


59% 


91.0% 




ECO101067 


CBO102204 


61% 


93.6% 


•7A OO/ 
70-4% 


ECO101067 


CDF104494 


49% 


91.0% 


AC AO/. 


ECO 101067 


CDF102560 


55% 


87.2% 


yi/o 


ECO101067 


CDP102441 


31% 


78.2% 


C*l 00/ 


ECO101067 


EBC107855 


26% 


91.0% 


of CO/ 

03.370 


ECO101067 


EFA204896 


48% 


87.2% 


86.1% 


ECO101067 


EFM20H77 


56% 


59.0% 


88.5% 


ECO101067 


ECO101067 


100% 


100% 


1 AAO/ 
100% 


ECO101067 


HIN100147 


82% 


96.2% 


no no/ 

98.7% 


ECO101067 


HPY100946 


57% 


87.2% 


A1 OO/ 

43.8% 


ECO101067 


HPY100552 


55% 


92.3% 


m 10/ 
yi.i/a 


ECO101067 


KPN301296 


98% 


100% 


1 AAO/ 
10070 


ECO101067 


LPN100598 


78% 


97.4% 


92.7% 


ECO101067 


LMO102315 


56% 


97.4% 


98.7% 


ECO101067 


MCA100571 


58% 


94.9% 


94.9% 


ECO101067 


MAV103068 


39% 


84.6% 


57.4% 


ECO101067 


MBV100652 


37% 


84.6% 


57.4% 


ECO101067 


MLP101007 j 


37% 


84.6% 


57.4% 


ECO101067 


MTU202210 


37% 


84.6% 


57.4% 


ECO101067 


MPN100432 


33% 


50% 


AC AO/ 

46.4% 


ECOl 01067 


NGO100692 


75% 


97.4% 


97.4% 


ECO101067 


NME200041 


73% 


97.4% 


AO AO/ 

97.4% 


ECO101067 


PMU101917 


82% 


96.2% 


98.7% 


ECO101067 


PRT100070 


89% 


82.1% 


100% 


ECO101067 


PAE202964 


88% 


98.7% 


98.7% 


ECO101067 


PPU104838 


85% 


100% 


100% 


ECO101067 


PSY106594 


89% 


100% 


100% 


ECO101067 


SPA100630 


100% 


100% 


100% 


ECQ 101067 


STY107H0 


100% 


100% 


100% 


ECO101067 


STM102722 


100% 


100% 


100% 


ECO101067 


SAU801232 


63% 


88.5% 


89.6% 


ECO101067 


SEP201525 


65% 


88.5% 


OA HOt 


ECO101067 


SHA101739 


65% 


88.5% 


OO Co/ 

ayxrn 


ECO101067 


SMUl 02800 


40% 


91.0% 


QC CO/ 

60.0% 


ECO101067 


SPN400038 


38% 


92.3% 


AO OO/ 


ECO101067 


SPY201351 


41% 


87.2% 


87.8% 


ECO101067 


TPA100800 


47% 


85.9% 


85.9% 


ECO101067 


UUR1005U 


33% 


53.8% 


54.5% 


JCO101067 


VCH101990 


84% 


97.4% 


69.1% 


ECO101067 


YPS004652 


89% 


98.7% 


98.7% 


ECO101068. 


ABA102541 


38% 


99.3% 


A A OO/ 

93.3% 


ECO101068 


BANH2689 


47% 


99.3% 


1 AAO/ 
100% 


ECO101068 




3U/0 


7j*J iO 


99.3% 


ECO101068 


BFR12010 


50% 


99.8% 


99.3% 


ECO101068 


BPT102618 


58% 


99.5% 


99.8% 


ECO101068 


BCE1 13298 


63% 


75.3% 


100% 


ECO101068 


BFU100675 


62% 


99.8% 


96.0% 


ECO101068 


BMA102164 


62% 


99.8% 


99.8% 
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Identity 


Query Coverage 


Homolog Coverage 


ECO101068 


CJU100410 


51% 


99.3% 


99.5% 


ECO101068 


CPN200933 


44% 


99.8% 


99.3% 


ECO101068 


CTR200146 


45% 


99.8% 


98.8% 


ECO101068 


CAC100013 


48% 


99.0% 


99.0% 


ECO101068 


CBO102384 


46% 


99.0% 


98.1% 


ECO101068 


CDF101773 


49% 


99.0% 


99.0% 


ECO101068 


CDP100587 


27% 


97.8% 


27.4% 


ECO101068 


EBC100090 


96% 


64.6% 


100% 


ECO101068 


EFA201888 


50% 


99.0% 


98.8% 


ECO101068 


EFM201378 


48% 


98.8% 


98.8% 


ECO101068 


ECO101068 


100% 


100% 


100% 


ECO101068 

XJ lUi \J\JKJ 


HPY100551 

ill X lwVJ>> J. 


49% 


99.0% 


99.5% 


ECO 101 068 


KPN301302 


95% 


100% 


100% 


ECO101068 


LPN100053 


62% 


100% 


100% 


ECO101068 


LMO100394 


49% 


100% 


99.5% 


ECO101068 


MCA101479 


54% 


98.8% 


99.8% 


ECO101068 


MAV103067 


40% 


97.8% 


99.3% 


ECO101068 


MBV100653 


42% 


98.1% 


96.2% 


ECO101068 


MLP101008 


41% 


98.1% 


96.2% 


ECO101068 


MTU202211 


42% 


98.1% 


96.2% 


ECO101068 


NGO100696 


60% 


99.8% 


92.2% 


ECO101068 


NME200042 


60% 


99.8% 


99.3% 


ECO101068 


PRT104423 


82% 


100% 


100% 


ECO101068 


PAE202963 


66% 


99.8% 


99.3% 


ECO101068 


PPU104840 


67% 


99.8% 


99.3% 


ECO101068 


PSY101697 


65% 


99.8% 


99.3% 


ECO101068 


SPA100629 


89% 


100% 


100% 


ECO101068 


STY102533 


94% 


100% 


100% 


ECO101068 


STM 102723 

X AtX X vX* f L*~J 


94% 


100% 


100% 


ECO101068 


SAU800984 


51% 


99.0% 


98.3% 


ECO101068 


SEP200206 


53% 


98.8% 


98.1% 


ECOl 01068 


SHA101847 


52% 


99.0% 


98.3% 


ECO101068 


SMU100539 


43% 


99.8% 


99.3% 


ECO101068 


SPN400382 


43% 


99.8% 


98.3% 


ECO101068 


SPY201347 


45% 


99.5% 


99.0% 


ECO101068 


VCH101989 


75% 


100% 


100% 


ECO101068 


YPS003134 


89% 


100% 


100% 


ECO101069 


ABA102122 


36% 


89.2% 


88.5% 


ECO101069 


CDF103263 


25% 


87.4% 


89.9% 


ECO101069 


EBC100872 


64% 


99.3% 


99.3% 


ECO101069 


ECO101069 


100% 


100% 


100% 


ECOl 01069 


KDN101 143 


30% 


34.6% 


45.7% 


ECO101069 


KPN301301 


63% 


98.9% 


98.9% 


ECO101069 


LPN100258 


25% 


91.1% 


96.0% 


ECO101069 


MCA100346 


28% 


70.3% 


73.6% 


ECO101069 


MAV1 00375 


26% 


60.2% 


56.3% 


ECO101069 


MBV101892 


25% 


60.2% 


56.3% 


ECOl 01 069 


MTU200806 


25% 


60.2% 


57.4% 


ECO101069 


PMU1 01465 


28% 


37.2% 


48.2% 


ECO101069 


PRT1 06034 


49% . 


96.7% 


93.8% 


ECO101069 


PAE202962 


35% 


90.3% 


89.3% 


ECO101069 


PPU104805 


34% 


94.4% 


93.4% 


ECO101069 


PSY101696 


35% 


90.0% 


88.9% 


ECO101069 


SPA100628 


69% 


100% 


100% 
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ECO101069 


STY102534 _^ 


69% 


1 AnO/ 
100% 




ECO101069 


STM102724 


69% 


1 AAO/ 
100% 


1UU70 


ECO101069 


VCH101988 


38% 


yz_z% 


QO 

07.370 


ECO101069 


YPS003142 


56% 


no co/ 
98.5% 


70.7 /o 


ECO101084 


ABA102335 


1 AO/ 

34% 


01 CO/ 


07 ft% 


ECO101084 


BAN1 11797 


31% 


oo.y% 


Q7 Q°/» 
7Z.7 /o 


ECO101084 


BAN111738 


31% 


00/ 


fil 70/. 
01.//0 


ECO101084 


BFR104010 


29% 


1A 10/ 


JO.J /o 


ECO101084 


BPT102076 


38% 


83.1% 


V4. / 70 


ECO101084 


BCE1 13954 


36% 


O 1 ^ CO/ 

83.5% 


74. /TO 


ECO101084 


BFU108190 


35% 


01 00/ 
81.5% 


SO.J70 


ECO101084 


CJU100336 


32% 


10 00/ 

28.8% 


an coz. 


ECO101084 


CAC101145 


26% 


CiT y|0/ 

50.4% 


0*r.l /o 


ECO101084 


EBC101033 


TCO/ 

7o% 


QC "50/. 


luv/0 


ECO101084 


ECO101084 


100% 


1 A AO/. 
100% 




ECO101084 


KPN302583 


76% 


Q1 40/ 
ol.H/o 


QQ ft% 
77.U/0 


ECO101084 


MAV105209 


33% 


1£ QO/ 


40 S% 


ECO101084 


PAE202929 


32% 


0.2.0% 


QO (Y>A 
77.U/0 


ECO101084 


PSY102126 


30% 


82.0% 


0 0.07a 


ECO101084 


SPAl 02806 


80% 


on no/ 
89.0% 


QO 5.0/. 

77.370 


ECO101084 


STY102549 


80% 


on no/ 

89.0% 


QO CO/ 

77.370 


ECO101084 


VCH103717 


27% 


69.1% 


OA 00/ 


ECO101086 


EBC101581 


84% 


CV7 00/ 

y /.o% 


07 


ECO101086 


ECO101086 


100% 


inno/ 
100% 


1AAQ/ 
luV70 


ECO101086 


KPN302588 


81% 


1 nno/ 
100% 


1UI/70 


ECO101086 


LPN100159 


41% 


09. /% 


SO ^OZ 
07. J /O 


ECO101086 


PRT102313 


54% 


n>l yto/ 

94.4% 


Oft >(0/ 

70.470 


ECO101086 


PPU106532 


39% 


91.6% 


00 10/ 

07.Z70 


ECO101086 


SPAl 02803 


76% 


100% 


IUU70 


ECO101086 


STY102551 


87% 


82.2% 


1 nno/ 
IOU70 


ECO101086 


VCH102794 


48% 


94.1% 


ftjC >IO/ 


ECO101088 


BFR100953 


23% 


55.2% 


0. 1 0/ 


ECO101088 


BCE105922 


22% 


65.0% 


Oj.Zto 


ECO101088 


EBC100965 


68% 


97.5% 


Q*7 «0/ 


ECO101088 


EFM200997 


25% 


32.8% 


1 /.yyo 


ECO101088 


ECO101088 


100% 


1 nno/ 
100% 


1 nno/. 


ECO101088 


LMO102H2 


20% 


nn 00/ 

90.8% 


QQ AO/ 

oo.U/o 


ECO101088 


PAE202240 


23% 


cc 00/ 


j l.U/o 


ECO101088 


SPN300353 


24% 


CO/ 

34.5% 


70 110/, 


ECO101089 


CJU100871 


21% 


inno/ 
IOUyo 


1UU/0 


ECO101089 


CTR200422 


25% 


dC 00/ 


0% 


ECO101089 


EBC 100964 


90% 


/C7 OO/ 

0 /.z% 


QA 70/ 
7*t. / /o 


ECO101089 


ECO101089 


100% 


1 nno/ 
100% 


1UU/0 


ECO101089 


HIN101524 


45% 


QA OO/ 




ECO101089 


HPY100774 


24% 


00 00/ 
yo.z /o 


or n% 

7O.V/0 


ECO101089 


KPN302592 


90% 


1 nno/ 
10U% 


00 **% 

77. J /0 


ECO101089 


MAV108493 


26% 


on 00/ 


7/: ao/, 
/ 0.7/0 


ECO101089 


MBV103715 


22% 


QO CO/ 

yz.5 /o 


00. J /o 


jatAJiuiuoy 


AjfTT T7rtrtQ7£ 
ivi i uzuv/7 /o 


/O 


93.0% 


96.7% 


ECO101089 


MGE100066 


25% 


17.3% 


5.3% 


ECO101D89 


PMU100560 


44% 


99.0% 


99.0% 


ECO101089 


PRT100169 


60% 


100% 


100% 


ECO101089 


SPA102801 


91% 


100% 


100% 


ECO101089 


STY102553 


93% 


100% 


91.5% 
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Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO101089 


STM102743 


93% 


100% 


91.5% 


ECO101089 


SAU802360 


20% 


41.4% 


44.7% 


ECO 101089 


VCH101854 


52% 


100% 


99.0% 


ECO101089 


YPS003223 


78% 


100% 


100% 


ECO101095 


BCE1 10408 


34% 


46.8% 


28.1% 


ECO101095 


BFU109811 


35% 


30.8% 


15.0% 


ECO101095 


ECO101095 


100% 


100% 


100% 


ECO101096 


ABA105535 


24% 


54.0% 


52.8% 


ECO101096 


BAN107331 


34% 


86.8% 


98.4% 


ECO101096 


BAN107811 


36% 


96.8% 


97.1% 


ECO101096 


BFR11543 


28% r 


87.6% 


73.8% 


ECO101096 


BBU100638 


34% 


82.5% 


82.5% 


ECO101096 


CAC100714 


39% 


92.5% 


91.0% 


ECO 101096 


CBO100586 


40% 


92.2% 


52.0% 


ECO101096 


CDF1 00910 


40% 


92.8% 


91.7% 


ECO101096 


EBC101881 


91% 


98.6% 


100% 


ECO101096 


EFA201564 


40% 


96.0% 


92.2% 


ECO101096 


EFM202059 


39% 


95.4% 


91.6% 


ECO101096 


ECO101096 


100% 


100% 


100% 


ECO 101096 


HIN101310 


54% 


94.3% 


86.8% 


ECO101096 


KFN300453 


94% 


58.3% 


96.7% 


ECO101096 


KPN302593 


91% 


100% 


100% 


ECO 101096 


LPN101055 


39% 


95.7% 


97.9% 


ECO101096 


LMO102691 


38% 


92.8% 


90.5% 


ECO101096 


MPN100096 


23% 


69.0% 


56.7% 


ECO101096 


PMU100260 


50% 


98.0% 


98.3% 


ECO101096 


PMU100261 


54% 


100% 


97.2% 


ECO101096 


PRT100582 


78% 


100% 


100% 


ECO101096 


SPA102407 


92% 


95.7% 


100% 


ECO101096 


STY102558 


93% 


100% 


100% 


ECO101096 


SAU801102 


38% 


96.8% 


97.2% 


ECO101096 


SEP200816 


38% 


99.1% 


98.9% 


ECO101096 


SHA10O355 


40% 


92.8% 


91.1% 


ECO101096 


SMU100062 


40% 


92.8% 


90.2% 


ECO101096 


SPN401242 


41% 


91.1% 


90.2% 


ECO101096 


SPY200838 


39% 


98.0% 


95.2% 


ECO101096 


TPA100647 


32% 


98.0% 


97.4% 


ECO101096 


VCH103826 


39% 


99.1% 


99.4% 


ECO101096 


VCH101404 


58% 


100% 


93.7% 


ECO101096 


VCH101403 


65% 


95.7% 


95.9% 


ECO1011Q2 


EBC102866 


81% 


99.8% 


99.8% 


ECO101102 


ECO101102 


100% 


100% 


100% 


ECO101102 


KPN302587 


82% 


60.7% 


100% 


ECO101102 


PRT103095 


53% 


96.7% 


97.1% 


ECO101102 


PAE201179 


33% 


95.7% 


98.7% 


ECO101102 


PPU108062 


32% 


95.7% 


98.7% 


ECO101102 


PSY104543 


30% 


95.7% 


98.7% 


ECO101102 


SPA104232 


86% 


96.9% 


100% 


ECO101102 


STY102565 


85% 


100% 


100% 


ECO101102 


VCH101612 


32% 


59.9% 


61.7% 


ECO101102 


YPS003253 


62% 


97.9% 


98.6% 


ECO101104 


ABA105711 


64% 


99.3% 


98.5% 


ECO101104 


BAN108908 


26% 


67.5% 


70.6% 


ECO101104 


BAN107339 


26% 


63.2% 


65.1% 
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Homolog LocusID 


Identity 


Query Coverage 


Homolog Coverage 


ECO101104 


BFR11423 


50% 


97.8% 


97.6% 


ECO101104 


BPT1 02211 


62% 1 


98.0% 


94.3% 


ECO101104 


BCE1 10636 


61% 


99.3% 


98.1% 


ECO101104 


BFU103343 


25% 


62.1% 


59.3% 


ECO101104 


BMA107095 


62% 


99.3% 


93.8% 


ECO101104 


CJU100023 


30% 


58.6% 


57.9% 


ECO101104 


CBO102979 


22% 


66.9% 


60.8% 


ECO10U04 


CDF100863 


21% 


85.1% 


82.7% 


ECO101104 


CDP 100537 


25% 


61.8% 


58.0% 


ECO10U04 


EBC102864 


92% 


100% 


100% 


ECO101104 


EFA200867 


27% 


72.8% 


75.4% 


ECO 101 104 


EFM201242 


28% 


73.9% 


74.7% 


ECO101104 


ECO 101104 


100% 


100% 


100% 


ECO 101 104 


HIN100620 


77% 


99.8% 


99.8% 


ECO101104 


HPY101095 


27% 


57.9% 


57.5% 


ECO 101 104 


KPN300325 


87% 


19.3% 


87.1% 


ECO101104 


KPN301141 


93% 


99.8% 


100% 


ECO10U04 


LPN100438 


56% 


99.1% 


99.1% 


ECO101104 


LMO102395 


28% 


65.6% 


67.9% 


ECO101104 


MCA100711 


66% 


985% 


98.5% 


ECO101104 


MAV104228 


24% 


67.1% 


62.7% 


ECO101104 


MBV105328 


23% 


67.1% 


62.9% 


ECO101104 


MLP1O1330 


24% 


67.1% 


62.9% 


ECO101104 


MTU200771 


23% 


67.1% 


62.9% 


ECO101104 


NGO101832 


62% 


97.8% 


98.2% 


ECO101104 


NME202038 


62% 


97.8% 


98.2% 


ECO101104 


PMU101851 


77% 
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MPN100175 


43% 


89.1% 


91.1% 


ECO101207 


NGO100830 


50% 


95.7% 


97.6% 


ECO101207 


NME200784 


49% 


95.7% 


97.6% 


ECO101207 


PMU101289 


73% 


95.0% 


98.0% 
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BCO101207 


PRT105513 


76% 


97.7% 


98.7% 


ECO101207 


PAE202021 


43% 


88.7% 


94.3% 


ECO101207 


PPU1 10452 


42% 


88.7% 


94.3% 


ECO101207 


PSY105455 


44% 


88.7% 


94.3% 


ECO101207 


SPA100524 


89% 


82.5% 


100% 


ECO101207 


STY102987 


97% 


100% 


100% 


ECO101207 


SAU802500 


44% 


95.7% 


97.9% 


ECO101207 


SEP201007 


46% 


96.0% 


98.3% 


ECO101207 


SHA101112 


43% 


96.0% 


98.3% 


ECO101207 


SMU100644 


45% 


96.0% 


93.8% 


ECX)101207 


SPN401900 


43% 


96.4% 


96.3% 


ECO101207 


SPY201685 


43% 


95.7% 


94.1% 


ECO101207 


SPY200163 


44% 


95.7% 


95.7% 


ECO101207 


TPA100106 


35% 


17.9% 


10.3% 


ECO101207 


VCH100390 


42% 


88.7% 


90.0% 


ECO 101207 


YPS002957 


73% 


96.7% 


99.3% 


ECO101221 


ABA100441 


23% 


38.6% 


52.6% 


ECO101221 


BAN1 13211 


22% 


49.2% 


66.3% 


ECO101221 


BAN103300 


25% 


53.5% 


64.4% 


ECO101221 


BFR1O0O72 


27% 


27.1% 


40.1% 


ECO101221 


BPT100842 


39% 


88.2% 


92.2% 


ECO101221 


BCE108130 


36% 


89.9% 


94.6% 


ECO 101221 


BFU104983 


25% 


19.7% 


28.1% 


ECO101221 


BMA108356 


24% 


52.0% 


67.2% 


ECO101221 


CTR100599 


25% 


31.7% 


51.6% 


ECO101221 


CAC102036 


32% 


24.2% 


38.7% . 


ECO101221 


CDF102584 


29% 


28.5% 


29.1% 


ECO101221 


CDP 100971 


24% 


50.6% 


58.3% 


ECO101221 


EBC101263 


27% 


42.0% 


68.0% 


ECO101221 


EFA202691 


27% 


29.5% 


82.7% 


ECO101221 


ECO101221 


100% 


100% 


100% 


ECO101221 


HPY100485 


21% 


51.8% 


57.9% 


ECO101221 


KPN301638 


24% 


46.3% 


72.9% 


ECO101221 


LMO101830 


34% 


13.2% 


23.5% 


ECO101221 


MCA101345 


26% 


47.2% 


67.6% 


ECO101221 


MAV103284 


28% 


40.5% 


28.4% 


ECO101221 


PRT102456 


34% 


89.0% 


98.9% 


ECO101221 


PAE201495 


26% 


48.7% 


72.8% 


ECO101221 


PPU107172 


27% 


25.2% 


38.2% 


ECO101221 


PSY100737 


24% 


66.4% 


79.5% 


ECO101221 


SPA103428 


31% 


24.2% 


53.7% 


ECO101221 


STY103008 


26% 


48.0% 


77.7% 


ECO101221 


STM105235 


23% 


39.8% 


47.2% 


ECO101221 


UUR100580 


23% 


38.1% 


34.3% 


ECO101221 


VCH102929 


33% 


24.0% 


36.8% j 


ECO101221 


YPS001416 


. 37% 


89.7% 


94.6% 


ECO101224 


ABA100364 


47% 


100% 


92.1% 


ECO101224 


BAN102628 


31% 


84.1% 


69.2% 


ECO101224 


BAN101664 


31% 


87.1% 


65.3% 


ECO101224 


BAN103900 


32% 


84.1% 


64.3% 


ECO101224 


BPT102004 


43% 


94.7% 


91.2% 


ECO101224 


BCE1 15180 


43% 


97.0% 


92.6% 


ECO101224 


BFU1 10989 


42% 


98.5% 


97.7% 


ECO101224 


BMA108472 


44% 


93.9% 


89.1% 
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ECO101224 


CJU100845 


41% 


93.2% 


89.8% 


ECO101224 


CPN200091 


30% 


81.1% 


57.1% 


ECO101224 


CTR200811 


30% 


84.1% 


67.9% 


ECO101224 


EBC101093 


89% 


90.2% 


96.7% 


ECO101224 


EFA200335 


29% 


82.6% 


59.6% 


ECO101224 


ECO101224 


100% 


100% 


100% 


ECO101224 


H1N100807 


69% 


93.9% 


80.5% 


ECO101224 


HPY100877 


27% 


90.2% 


66.1% 


ECO101224 


KPN302777 


84% 


100% 


100% 


ECO101224 


LPN100109 


53% 


93.2% 


95.2% 


ECO101224 


LMO100599 


30% 


90.9% 


68.6% 


ECO101224 


MCA103553 


31% 


96.2% 


67.8% 


ECO101224 


NGO100300 


60% 


94.7% 


85.1% 


ECO101224 


NME201034 


60% 


94.7% 


85.1% 


ECO101224 


PMU100328 


73% 


93.9% 


84.4% 


ECO101224 


PRT100747 


74% 


98.5% 


90.9% 


ECO101224 


PAE205366 


43% 


93.9% 


90.3% 


ECO101224 


PPU102253 


44% 


93.9% 


91.7% 


ECO101224 


PSY103255 


46% 


93.2% 


90.2% 


ECO101224 


SPA103418 


90% 


100% 


100% 


ECO101224 


STV103013 


90% 


100% 


99.2% 


ECO101224 


STM101403 


90% 


100% 


99.2% 


ECO101224 


SAU801878 


32% 


84.1% 


61.4% • 


ECO101224 


SEP200517 


34% 


84.1% 


61.4% 


ECO101224 


SHA100418 


33% 


84.1% 


61.0% 


ECO101224 


VCH101673 


63% 


97.7% 


88.4% 


ECO101224 


YPS000842 


82% 


94.7% 


83.9% 


ECO101225 


ABA100372 


31% 


98.9% 


99.5% 


ECO101225 


BPT100713 


43% 


98.9% 


95.2% 


ECO101225 


BCE1 13703 


45% 


70.9% 


100% 


ECO101225 


BFU101346 


44% 


98.3% 


100% . . 


ECO101225 


BMA103282 


42% 


98.3% 


84.6% 


ECO101225 


CAC101842 


33% 


38.0% 


22.6% 


ECO101225 


CDF100727 


35% 


21.8% 


11.5% 


ECO101225 


EBC101094 


93% 


99.4% 


99.4% 


ECO101225 


ECO101225 


100% 


100% 


100% 


ECO101225 


HIN100806 


46% 


98.3% 


95.1% 


ECO101225 


KPN301102 


93% 


98.9% 


98.9% 


ECO.101225 


LPN103351 


42% 


98.3% 


97.2% 


ECO101225 


MCA1 00772 


30% 


89.9% 


87.7% 


ECO101225 


NGO101561 


35% 


98.9% 


100% 


ECO101225 


NME201982 


37% 


98.9% 


100% 


ECO101225 


PMU100329 


51% 


97.8% 


96.2% 


ECO101225 


PRT100746 


56% 


98.9% 


82.0% 


ECO101225 


PAE203199 


44% 


98.9% 


96.4% 


ECO101225 


PPU1 12224 


43% 


96.6% 


94.4% 


ECO101225 


PSY107398 


44% 


96.6% 


93.9% 


ECO101225 


SPA103416 


92% 


100% 


100% 


ECO101225 


STY103014 


93% 


100% 


IUU70 


ECO101225 


STM101401 


93% 


100% 


100% 


ECO101225 


SEP202595 


22% 


63.1% 


59.1% 


ECO 101225 


VCH101672 


60% 


99.4% 


97.8% 


ECO101225 


YPS000845 


75% 


99.4% 


98.9% 


ECO101227 


ABA104132 | 26% 


95.3% 


90.8% 
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ECO101227 


BPT102085 


46% 


97.2% 


93.9% 


ECO101227 


BCE1 13475 


27% 


98.6% 


93.7% j 


ECO101227 


BFU105556 


34% 


97.2% 


95.4% 


ECO101227 


BMA104685 


37% 


97.2% 


92.5% 


ECO101227 


EBC101097 


78% 


100% 


100% 


ECO101227 


ECO101227 


100% 


100% 


100% 


ECO101227 


KPN301099 


80% 


100% 


100% 


ECO101227 


PMU100331 


46% 


100% 


100% 


ECO101227 i 


PRT100743 


56% 


100% 


100% 


ECO101227 


PAE204064 


44% 


98.6% 


97.8% 


ECO101227 


PPU108105 


44% 


99.5% 


99.1% 


ECO101227 


PSY102225 


46% 


99.1% 


97.4% 


ECO101227 


SPA103429 


88% 


100% 


100% 


ECO101227 


STY103017 


88% 


100% 


100% 


ECO101227 


VCH103587 


53% 


99.1% 


99.5% 


ECO101227 


YPS000864 


58% 


100% 


100% 


ECO101232 


ABA101674 


31% 


49.1% 


97.1% 


ECO101232 


ABA101271 


54% 


96.2% 


93.4% 


ECO101232 


BAN1 12775 


46% 


95.7% 


96.2% 


ECO101232 


BAN1 12641 


55% 


95.7% 


95.7% 


ECO101232 


BFR12098 


50% 


95.5% 


96.7% 


ECO101232 


BPT100787 


52% 


95.7% 


95.2% 


ECO101232 


BCE106968 j 


55% 


95.7% 


95.7% 


ECO101232 


BFU106334 


56% 


95.7% 


95.7% 


ECO101232 


BMA105225 


56% 


95.7% 


90.0% 


ECO101232 


CJU100317 


51% 


97.0% 


97.7% 


ECO101232 


CTR100786 


54% 


94.0% 


95.2% 


ECO101232 


CAC100088 


55% 


96.5% 


97.2% 


ECO101232 


CDP101544 


56% 


98.0% 


79.4% 


ECX)101232 


CDP101563 


65% 


99.5% 


90.7% 


ECO101232 


EBC101417 


94% 


98.0% 


100% 


ECO101232 


ECO101232 


100% 


100% 


100% 


ECO101232 


HIN101397 


82% 


98.0% 


98.0% 


ECO101232 


HPY101261 


66% 


97.0% 


97.7% 


ECO101232 


KPN301482 


94% 


100% 


100% 


ECO101232 


LPN101519 


55% 


95.7% 


95.2% 


ECO101232 


LMO100726 


52% 


98.0% 


97.2% 


ECO101232 


MCA100829 


55% 


96.5% 


94.8% 


ECO101232 


MAV106589 


55% 


95.5% 


89.4% 


ECO101232 


MBV101736 


55% 


94.5% 


91.5% 


ECO101232 


MLP100789 


55% 


94.0% 


89.4% 


ECO101232 


MTU201591 


55% 


94.5% 


91.5% 


ECO101232 


NGO101060 


55% 


95.7% 


95.2% 


ECO101232 


NME200836 


54% 


95.7% 


95.2% 


ECO101232 


PMU100578 


78% 


99.0% 


97.8% 


ECO101232 


PRT101792 


85% 


99.0% 


99.2% 


ECO101232 


PAE200036 


55% 


95.5% 


94.3% 


ECO101232 


PPU102955 


54% 


98.0% 


96.0% 


ECO101232 


PSY101235 


CAD/ 

54% 






ECO101232 


SPA103415 


95% 


99.0% 


100% 


ECO101232 


STY103023 


96% 


100% 


100% 


ECO101232 


STM101376 


96% 


100% 


100% 


ECO101232 


SAU801372 


49% 


97.7% 


95.8% 


ECO 101 232 


SEP202063 


52% 


98.0% 


96.5% 
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ECO101232 


SHA101692 


50% 


98.0% 


96.3% 


ECO101232 


SMU1 00051 


53% 


97.5% 


96.3% 


ECO101232 


SPN401630 


52% 


97.2% 


95.1% 


ECO101232 


SPY100159 


56% 


41.8% 


94.9% 


ECO101232 


VCH101151 


81% 


99.0% 


99.2% 


ECO101232 


YPS000868 


90% 


99.5% 


99.7% 


ECO101233 


ABA100546 


40% 


53.2% 


91.8% 


ECO101233 


BAN104627 


30% 


75.9% 


85.2% 


ECOI01233 


BAN101920 


33% 


85.7% 


96.6% 


ECO101233 


BFR11333 


37% 


53.0% 


90.4% 


ECO101233 


BPT101671 


40% 


55.8% 


99.6% 


ECO101233 


BCE1 10367 


38% 


53.6% 


95.8% 


ECO101233 


BFU102502 


39% 


53.9% 


96.2% 


ECOl 01233 


BMA104977 


38% 


55.6% 


99.2% 


ECO101233 


CJU100463 


39% 


44.8% 


79.5% 


ECO101233 


CTR200595 


28% 


42.6% 


95 2% 


ECO101233 


CAC101913 


40% 


53.4% 


94.3% 


ECO101233 


CDP101556 


40% 


99.8% 


97.7% 


ECO101233 


EBC101418 


84% 


99.8% 


100% 


ECOl 01233 


ECO101233 


100% 


100% 


100% 


ECO101233 


HIN101357 


55% 


98.7% 


96.9% 


ECO101233 


HPY101262 


46% 


99.8% 


100% 


ECO101233 


KPN300203 


87% 


22.5% 


100% 


ECO101233 


KPN301483 


81% 


99.8% 


100% 


ECO101233 


LPN102878 


38% 


55.8% 


99 2% 


ECO101233 


LMO102173 


36% 


52.5% 


93.3% 


ECO101233 


MCA102336 


34% 


55.4% 


96.7% 


ECO101233 


MAV106588 


39% 


45.9% 


77.2% 


ECO101233 


MBV101739 


35% 


54.5% 


89.0% 


ECO101233 


MLP100788 


39% 


45.9% 


77.2% 


ECO101233 


MTU201590 


35% 


54.5% 


92.3% 


ECO101233 


NGO101889 


41% 


55.6% 


99.6% 


ECO101233 


NME202047 


41% 


55.6% 


99.6% 


ECO101233 


PMU100580 


51% 


98.9% 


98.7% 


ECO101233 


PRT101793 


60% 


98.9% 


98.0% 


ECO101233 


PAE200650 


40% 


56.1% 


94.6% 


ECO101233 


PPU107434 


38% 


56.1% 


94.9% 


ECO101233 


PSY107999 


40% 


41.7% 


95.0% 


ECO101233 


SPA102154 


86% 


99.1% 


100% 


ECO101233 


STY103024 


87% 


99.8% 


100% 


ECO101233 


S™i01373 


87% 


99.8% 


100% 


ECO101233 


SAU801370 


36% 


53.6% 


94.2% 


ECO101233 


SEP202061 


36% 


56.3% 


98.1% 


ECO101233 


SHA101691 


34% 


53.6% 


94.2% 


ECO101233 


SMU100047 


34% 


52.1% 


94.5% 


ECO101233 


SPN401632 


37% 


55.8% 


98.0% 


ECO101233 


VCH101152 


60% 


99.8% 


96.8% 


ECO101233 


YPS000870 


72% 


99.6% 


94.9% 


ECO101239 


BCE1 15057 


59% 


3.5% 


39.3% 


ECO101239 


ECO101239 


100% 


100% 


100% 


ECO101239 


MBV101177 


58% 


4.4% 


9.7% 


ECO101239 


YPS002265 


27% 


95.7% 


93.4% 


ECO101256 


ABA105014 


34% 


63.7% 


62.1% 


ECO101256 


BAN100800 


32% 


11.6% 


92.8% 
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ECO101256 


BAN1 10296 


30% 


33.0% 


51.7% 


ECO101256 


BAN1 10043 


38% 


30.9% 


95.8% 


ECO101256 


BAN109795 


27% 


65.8% 


53.1% 


ECO101256 


BAN104356 


28% 


65.2% 


49.2% 


ECO101256 


BAN100401 


30% 


65.8% 


93.8% 


ECO101256 


BAN101643 


27% 


90.6% f 


68.6% 


ECO101256 


BAN 11 3748 


33% 


65.5% 


62.7% 


ECO101256 


BAN106855 


35% 


56.9% 


96.2% 


ECOl 01256 


BAN101846 


30% 


83.5% 


62.4% 


ECO101256 


BAN106371 


36% 


64.1% 


52.7% 


ECO101256 


BCE106179 


53% 


98.8% 


98.4% 


ECO101256 


BFU1 11465 


56% 


98.8% 


89.7% 


ECO101256 


BMA100349 


37% 


62.3% 


52.9% 


ECO101256 


CAC102781 


30% 


63.8% 


55.2% 


ECO101256 


CBO102943 


34% 


66.0% 


48.8% 


ECO101256 


CDF103324 


31% 


6.2% 


83.7% 


ECO101256 


CDF102742 


27% 


27.5% 


21.6% 


ECO101256 


CDF101314 


29% 


28.3% 


32.2% 


ECO101256 


CDF101143 


27% 


33.6% 


73.6% 


ECO101256 


CDF103236 


32% 


23.3% 


30.3% 


ECO101256 


CDF102708 


23% 


39.9% 


48.0% 


ECOl 01256 


CDF1 02082 


30% 


283% 


22.5% 


ECO101256 


CDF102872 


31% 


31.0% ' 


18.2% 


ECO101256 


CDF103636 


30% 


32.7% 


17.9% 


ECO101256 


CDF104338 


27% 


22.2% 


18.3% 


ECO101256 


CDF104477 


26% 


63.5% 


68.5% 


ECO101256 


CDF100533 


26% 


64.3% 


69.8% 


ECO101256 


CDF101308 


27% 


63.7% 


57.8% 


ECO101256 


CDF102441 


27% 


63.5% 


82.5% 


ECO101256 


CDF101353 


27% 


64.1% 


83.1% . 


ECO101256 


CDF104196 


28% 


65.1% 


57.3% 


ECO101256 


CDF101484 


28% 


64.6% 


57.7% 


ECO101256 


CDF104553 


28% 


63.8% 


57.8% 


ECO101256 


CDF104427 


31% 


63.7% 


56.8% 


ECO101256 


CDF103374 


28% 


64.4% 


56.5% 


ECO101256 . 


CDF102134 


30% 


63.5% 


82.1% 


ECO 101256 


CDF101213 


28% 


66.4% 


45.3% 


ECO 101256 


EBC101287 


79% 


99.1% 


98.9% 


ECO101256 


ECO101256 


100% 


100% 


100% 


ECO101256 


KPN303278 


33% 


81.1% 


96.9% 


ECO101256 


LPN100768 


45% 


14.2% 


87.9% 


ECO101256 


LPN101593 


31% 


28.4% 


37.3% 


ECO101256 


LPN101435 


25% 


64.1% 


80.3% 


ECO101256 


LPN102855 


31% 


83.4% 


65.9% 


ECO101256 


LPN101338 


34% 


80.9% 


70.3% 


ECO101256 


LPN101049 


39% 


63.4% 


53.4% 


ECO101256 


LPN100036 


37% 


66.3% 


80.8% 


ECO101256 


MAV105530 


34% 


64.0% 


69.2% 


ECO101256 


MBV103119 


32% 


63.7% 


06. I/O 


ECO101256 


MLP101071 


33% 


64.0% 


68.2% 


ECO101256 


MTU201337 


32% 


63.7% 


68.2% 


ECO101256 


PAE204599 


36% 


83.7% 


40.1% 


ECO101256 


PPU109748 


37% 


83.2% 


44.5% 


ECO101256 


PSY104256 


39% 


44.9% 


96.1% 
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ECO101256 


PSY105293 


35% 


91.2% 


48.8% 


ECO101256 


SPA104345 


84% 


82.5% 


97.5% 


ECO101256 


STY103069 


79% 


99.4% 


98.9% 


ECO 101256 


STM101295 


79% 


99.4% 


98.9% 


ECO101256 


VCH100646 


40% 


63.4% 


62.0% 


ECO101256 


YPS001063 


36% 


65.2% 


54.8% 


ECO101257 


EBC100780 


87% 


75.2% 


97.8% 


ECO101257 


ECO101257 


100% 


100% 


100% 


ECO101257 


HIN101697 


49% 


99.2% 


99.2% 


ECO101257 


KPN300505 


87% 


20.7% 


86.9% 


ECO101257 


KPN301047 


89% 


76.7% 


100% 


ECO101257 


PMU100181 


47% 


99.2% 


99.4% 


ECO101257 


PRT101542 


69% 


99.8% 


100% 


ECO101257 


SPA104347 


64% 


100% 


100% 


ECO101257 


STY103071 


90% 


100% 


100% 


ECO101257 


STM101292 


90% 


100% 


100% 


ECO 101257 


VCH103525 


53% 


99.7% 


95.7% 


ECO101257 


YPS001621 


74% 


100% 


100% 


ECO101258 


BCE1 11288 


28% 


24.7% 


61.7% 


ECO101258 


BFU111198 


28% 


72.3% 


57.1% 


ECO101258 


EBC101482 


45% 


97.5% 


100% 


ECO101258 


ECO101258 


100% 


100% 


100% 


ECO101258 


KPN301048 


53% 


94.0% 


100% 


ECO101258 


PSY105711 


29% 


24.7% 


63.0% 


ECO101258 


SPA104349 


53% 


94.3% 


100% 


ECO101258 


STY103073 


55% 


70.3% 


94.1% 


ECO101258 


STM101289 


50% 


80.8% 


100% 


ECO101258 


YPS002921 


37% 


76.6% 


73.7% 


ECO101259 


ABA105845 


65% 


98.1% 


89.6% 


ECO101259 


BAN111495 


32% 


96.6% 


98.1% 


ECO101259 


BAN110931 


47% 


96.6% 


99.2% 


ECO101259 


BFR1 02480 


27% 


96.9% 


87.1% 


ECO101259 


BPT101515 


64% 


96.2% 


96.9% 


ECO101259 


BFU100534 


65% 


96.2% 


95.8% 


ECO 101259 


BMA108591 


63% 


96.2% 


95.8% 


ECO101259 


CJU101319 


47% 


98.1% 


93.4% 


ECO101259 


CPN200344 


29% 


95.4% 


94.3% 


ECO101259 


CTR200374 


32% 


70.2% 


61.4% 


ECO101259 


EBC101481 


95% 


100% 


100% 


ECO101259 


EFA201890 


47% 


94.7% 


98% 


ECO101259 


ECO101259 


100% 


100% 


100% 


ECO101259 


HIN101698 


75% 


98.9% 


87.8% 


ECO101259 


HPY100192 


45% 


100% 


94.9% 


ECO101259 


KPN301049 


89% 


100% 


100% 


ECO101259 


LPN103417 


57% 


98.9% 


97.4% 


ECO101259 


LMO 102350 


45% 


95.4% 


97.3% 


ECO101259 


MCA100281 


57% 


97.3% 


95.3% 


ECO101259 


MAV103640 


33% 


95.8% 


97.8% 


ECO101259 


MBV101416 


33% 


95.0% 


97.0% 


ECO 101259 


MLP101099 


32% 


95.8% 


97.8% 


ECO101259 


MTU201463 


33% 


95.0% 


97.0% 


ECO101259 


NGO101585 


60% 


98.1% 


98.9% 


ECQ101259 


NME201989 


61% 


98.1% 


98.9% 


ECO101259 


PMU100182 


81% 


99.2% 


100% 
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ECO101259 


PRT101421 


86% 


100% 


100% 


ECO101259 


PAE201805 


69% 


99.2% 


99.2% 


ECO101259 


PSY103929 


70% 


99.2% 


99.6% 


ECO101259 


SPA104351 


80% 


100% 


100% 


ECO101259 


STY103075 


98% 


100% 


100% 


ECO101259 


STM101286 


97% 


100% 


100% 


ECO101259 


SAU801011 


44% 


94.7% 


97.3% 


ECO101259 


SEP200257 


44% 


94.7% 


97.3% 


ECO101259 


SHA100265 


56% 


43.5% 


94.2% 


ECO101261 


EBC101285 


93% 


100% 


100% 


ECO101261 


ECO101261 


100% 


100% 


100% 


ECO101261 


HIN101608 


49% 


98.5% 


98.1% 


ECO 101261 


KPN301207 


92% 


99.6% 


99.3% 


ECO101261 


PMU100915 


53% 


97.0% 


98.1% 


ECO101261 


PRT104263 


71% 


99.6% 


99.3% 


ECO101261 


SPA104355 


97% 


100% 


100% 


ECO101261 


STY103077 


97% 


100% 


100% 


ECO101261 


STM101280 


97% 


100% 


100% 


ECO101261 


VCH101656 


58% 


96.6% 


98.9% 


ECO101261 


YPS002920 


82% 


99.6% 


98.5% 


ECO101298 


ABA100361 


28% 


38.4% 


38.9% 


ECO101298 


ABA100173 


24% 


69.7% 


68.4% 


ECO101298 


BAN107308 


40% 


24.5% 


90.9% 


ECO101298 


BFR11511 


35% 


91.6% 


79.2% 


ECO101298 


BPT102123 


26% 


70.6% 


74.7% 


ECO101298 


BCE1 13494 


32% 


18.7% 


15.6% 


ECO101298 


BFU10O516 


38% 


86.8% 


100% 


ECO101298 


EBC101778 


34% 


92.6% 


83.6% 


ECO101298 


EFM201682 


32% 


99.4% 


94.1% 


ECO101298 


ECO101298 


100% 


100% 


100% 


ECO101298 


KPN301258 


34% 


92.3% 


93.4% 


ECO101298 


LPN102062 


26% 


26.8% 


37.8% 


ECO101298 


LPN101639 


29% 


27.1% 


38.2% 


ECO101298 


PMU101361 


29% 


42.9% 


21.4% 


ECO101298 


PRT104467 


29% 


23.2% 


21.5% 


ECO101298 


PAE202216 


34% 


98.1% 


81.7% 


ECO101298 


PSY104382 


34% 


97.4% 


88.6% 


ECO101298 


SMU100781 


33% 


32.3% 


23.2% 


ECQ101298 


YPS003214 


36% 


93.9% 


80.4% 


ECO101307 


BFR12135 


31% 


93.3% 


98.8% 


ECO101307 


CDF101113 


36% 


94.9% 


97.8% 


ECO101307 


CDF103684 


38% 


94.9% 


94.4% 


ECO101307 


CDP101707 


34% 


88.4% 


98.3% 


ECO101307 


EBC100434 


86% 


77.3% 


100% 


ECO101307 


ECO101307 


100% 


100% 


100% 


ECO101307 


KPN304537 


87% 


99.6% 


100% 


ECO101307 


MCA101881 


38% 


98.6% 


94.7% 


ECO101307 


NGO100614 


38% 


96.5% 


97.1% 


ECO101307 


NME201822 


38% 


96.9% 


97.5% 


ECO101307 


PMU101104 


39% 


97.8% 


98.3% 


ECO101307 


PRT100243 


38% 


94.9% 


96.5% 


ECO101307 


SAU802473 


35% 


94.9% 


95.3% 


ECO101307 


SHA101725 


36% 


98.4% 


98.6% 


ECO101307 


VCH100864 


38% 


94.9% 


93.3% 
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ECO101307 


YPS001074 


33% 


96.9% 


96.9% 


ECO101308 


BAN111842 


26% 


16.6% 


52.3% 


ECO101308 


BAN109593 


38% 


42.8% 


90.5% 


ECO101308 


BAN105036 


29% 


95.2% 


96.8% 


ECO101308 


CAC101783 


26% 


59.5% 


68.9% 


ECO101308 


CBO102190 


25% 


62.0% 


70.8% 


ECO101308 


CDF101708 


37% 


97.1% 


98.3% 


ECO101308 


CDF101472 


37% 


96.0% 


97.8% 


ECO101308 


CDF103674 


42% 


95.8% 


98.5% 


ECO101308 


EBC1O0570 


81% 


90.9% 


99.5% 


ECO101308 


EFM202575 


30% 


94.4% 


95.1% 


ECO101308 


ECO101308 


100% 


100% 


100% 


ECO 101 308 


KPN308729 


85% 


5.6% 


67.5% 


ECO101308 


KPN300134 


75% 


28.3% 


100% 


ECO101308 


KPN304546 


75% 


100% 


100% 


ECO101308 


MAV100227 


32% 


57.0% 


63.5% 


ECO101308 


MBV100846 


28% 


70.1% 


79.2% 


ECO101308 


MTU203263 


28% 


70.1% 


79.2% 


ECO101308 


SAU802133 


33% 


57.4% 


66.0% 


ECO101308 


SEP201928 


33% 


57.4% 


66.0% 


ECO101308 


SHA101910 


33% 


57.4% 


66.0% 


ECO101314 


BPT1 02886 


51% 


99.8% 


98.9% 


ECO101314 


BFU107954 


52% 


99.1% 


97.2% 


ECO101314 


BMA103404 


55% 


99.6% 


98.1% 


ECO101314 


EBC100501 


90% 


46.8% 


100% 


ECO101314 


ECO101314 


100% 


100% 


100% 


ECO101314 


KPN302014 


86% 


100% 


100% 


ECO101314 


LPN103227 


51% 


96.3% 


94.7% 


ECO101314 


PRT105211 


73% 


100% 


100% 


ECO101314 


PAE200454 


56% 


99.6% 


99.3% 


ECO101314 


PPU109266 


54% 


99.6% 


92.3% 


ECO101314 


PSY100041 


55% 


99.6% 


99.3% 


ECO101314 


SPA102108 


87% 


100% 


100% 


ECO101314 


VCH102527 


54% 


99.6% 


99.1% 


ECO101314 


YPS001287 


68% 


99.8% 


99.3% 


ECO101324 


ECO101324 


100% 


100% 


100% 


ECO101328 


ABA104605 


34% 


69.4% 


83.1% 


ECO101328 


BPT102482 


56% 


52.0% 


60.2% 


ECO101328 


ECO101328 


100% 


100% 


100% 


ECO101328 


KPN307048 


31% 


64.3% 


81.8% 


ECO 101 328 


MCA102180 


29% 


65.3% 


84.2% 


ECO101328 


NGO102451 


41% 


64.3% 


81.6% 


ECO101328 


PRT100612 


67% 


68.4% 


84.8% 


ECO101328 


PPUU2131 


29% 


63.3% 


92.5% 


ECO101328 


SPA104405 


40% 


48.0% 


74.2% 


ECO101329 


EBC100838 


43% 


47.1% 


50.4% 


ECO101329 


ECO101329 


100% 


100% 


100% 


ECO101329 


KPN200238 


34% 


67.9% 


53.4% 


ECO101329 


STY102208 


95% 


100% 


100% 


ECO101333 


BCE106664 


33% 


50.5% 


17.1% 


ECO101333 


BMA103588 


40% 


50.5% 


7.2% 


ECO101333 


ECO100546 


93% 


98.0% 


64.7% 


ECO101333 


ECO101333 


100% 


100% 


100% 


ECO101333 


KPN201795 


50% 


75.2% 


88.2% 
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ECO101333 


PRT1 02245 


37% 


98.0% 


£ A 1 0/ 

64.1% 


ECO101333 


PRT104707 


37% 


99.0% 


£a 10/ 
64.7% 


ECO101333 


PRT105949 


38% 


99.0% 


64.7% 


ECO101333 


SPA104286 


48% 


100% 


65.4% 


ECO101333 


STM103352 


70% 


98.0% 


63.5% 


ECO101333 


STM102620 


70% 


100% 


£A rtfl/ 

64.0% 


ECO101333 


YPS000024 


47% 


100% 


67.1% 


ECO101334 


ABA105243 


24% 


82.1% 


89.2% 


ECO101334 


BAN1 13435 


21% 


61.0% 


70.9% 


ECO101334 


BAN113076 


23% 


83.7% 


92.9% 


ECO101334 


BFR100347 


33% 


98.8% 


95.8% 


ECO101334 


BFR102868 


35% 


86.4% 


94.6% 


ECO101334 


BPT100811 


36% 


97.7% 


98.2% 


ECO101334 


BBU100723 


23% 


83.9% 


92.1% 


ECO101334 


CJU101207 


22% 


85.8% 


95.3% 


ECO101334 


CBO100061 


32% 


97.3% 


97.7% 


ECO101334 


CDF1 03152 


19% 


82.1% 


OO AO/ 

88.4% 


ECO101334 


CDP100542 


21% 


80.2% 


89.9% 


ECO101334 


EBC102781 


70% 


100% 


97.4% 


ECO101334 


EFA201649 


23% 


87.0% 


94.3% 


ECO101334 


EFM201563 


22% 


77.1% 


38.4% 


ECO101334 


ECO101334 


100% 


100% 


100% 


ECO101334 


LMO100586 


22% 


81.9% 


92.1% 


ECO101334 


NGO100874 


37% 


98.1% 


98.6% 


ECO101334 


NME200795 


37% 


98.1% 


98.6% 


ECO101334 


PAE203208 


31% 


98.8% 


98.8% 


ECO101334 


PPU101061 


31% 


98.8% 


98.8% 


ECO101334 


PSY103115 


32% 


99.8% 


99.8% 


ECO101334 


SAU801024 


23% 


83.5% 


92.7% 


ECO101334 


SEP200277 


24% 


83.3% 


92.7% 


ECO101334 


SHA101419 


23% 


83.3% 


92.7% 


ECO101334 


SPN400426 


31% 


99.6% 


99.4% 


ECO101334 


TPA100139 


22% 


87.8% 


76.7% 


ECO101343 


ABA104282 


20% 


26.2% 


80.9% 


ECO101343 


ABA104487 


32% 


28.0% 


16.2% 


ECO101343 


ABA100799 


29% 


27.8% 


45.6% 


ECO101343 


BAN 107557 


30% 


10.8% 


20.4% 


ECO101343 


BFR100872 


29% 


21.7% 


28.0% 


ECO101343 


BPT103725 


27% 


32.9% 


0 1 CO/ 

1 1.0% 


ECO101343 


BCE109890 


24% 


15.5% 


A1 10/ 

43./% 


ECO101343 


BCE107896 


24% 


89.1% 


TA AO/ 
70.4% 


ECO101343 


BCE102461 


25% 


34.8% 


100% 


ECO101343 


BCE1 12211 


23% 


93.2% 


i n no/ 


ECO101343 


BCE1 14917 


26% 


88.1% 


185% 


ECO101343 


BFU105204 


30% 


3.6% 


79.7% 


ECO101343 


BFU106847 


34% 


78.8% 


43.2% 


ECO101343 


CPN201044 


23% 


19.0% 


t\ 1 AO/ 

91.4% 


ECO101343 


CTR200857 


24% 


40.2% 


*7C CO/ 

75.5% 






/U/o 


a£.y /a 


47.3% 


ECO101343 


CDP100418 


27% 


18.6% 


64.0% J 


ECO101343 


EFA203174 


23% 


79.6% 


24.6% 


ECO101343 


EFM201322 


22% 


79.3% 


24.4% 


ECO101343 


ECO101343 


100% 


100% 


100% 


ECO101343 


HPY101160 


19% 


22.5% 


39.2% 
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ECOl 01343 


HPY101140 


23% 


14.3% 


46.6% 


FCO101343 


HPY100077 

111 1 1 VVV 1 9 


21% 


32.4% 


452% 


FC01 01 343 


KPN104916 


21% 


30.4% 


49.9% 


FCOI 01 343 


LPN101461 


22% 


13.4% 


57.9% 


TTO101343 


LMO102167 


22% 


40.6% 


56.8% 


promi 343 


MAV103075 


29% 


13.0% 


86.5% 


FCO101343 


MAV103280 


27% 


11.1% 


42.6% 


FCO101343 


MAV103843 


26% 


25.7% 


26.8% 


PO0 101 343 


MAV105169 


23% 


34.5% 


27.8% 


ECO101343 


MAV103659 


27% 


29.5% 


46.2% 


ECO101343 


MBV103797 


23% 


31.8% 


82.7% 


FCOI 01 343 


MTU201261 


24% 


35.9% 


6.7% 


FCOI 01 343 


MPN10043O 


22% 


12.4% 


18.9% 


FCO101343 


NGO102691 


28% 


31.4% 


73.1% 


pro 101 343 


NME102710 


26% 


25.9% 


89.9% 


ECO101343 


PAE205248 


29% 


17.4% 


88.4% 


ECO101343 


PSY101251 


30% 


11.1% 


90.6% 


ECO101343 


STM102646 


49% 


50.4% 


39.7% 


ECO101343 


STM103396 


49% 


95.6% 


41.1% 


ECO101343 


SAU802654 


20% 


85.1% 


14.3% 


ECO101343 


SEP201799 


21% 


35.7% 


41.8% 


ECO 101343 


SHA102148 


25% 


84.5% 


31.9% 


ECO101343 


SHA103225 


27% 


86.2% 


42.0% 


FCO101343 


SMU101323 


21% 


34.3% 


24.9% 


ECO 101 343 


SPN301653 


37% 


41.4% 


6.5% 


PCO101343 


SPY101502 


29% 


22.4% 


59.1% 


FCO101343 


TPA100721 


22% 


31.0% 


68.6% 


ECO101346 


ECO101515 


98% 


100% 


100% 


ECO101346 


ECO101346 


100% 


100% 


100% 


PCO101347 


BAN105621 


28% 


85.7% 


94.7% 


FCOI 01 347 


BCE100831 


29% 


86.9% 


97.3% 


FCO101347 


BFU108387 


28% 


90.5% 


92.1% . 


FCOI 01 "347 


CBO102953 


30% . 


44.6% 


58.1% 


ECO 101 347 


CDF103746 


27% 


83.9% 


96.3% 


ECO 101 347 


CDP100748 


24% 


82.7% 


96.3% 


ECO101347 


EBC101954 


62% 


85.7% 


100% 


ECO101347 


EFA201536 


26% 


82.1% 


96.5% 


ECO101347 


ECO101347 


100% 


100% 


100% 


ECO101347 


KPN302017 


76% 


85.7% 


100% 


ECO101347 


LPN102113 


32% 


73.2% 


87.9% 


ECO101347 


LPN100657 


31% 


85.7% 


96.5% 


ECO101347 


MAV106572 


26% 


83.9% 


94.6% 


ECO101347 


MLP100860 


27% 


83.9% 


94.6% 


ECD101347 


PRT100566 


42% 


85.7% 


100% 


ECO101347 


PRT101051 


42% 


85.7% 


100% 


ECO 101 347 


SPA101820 


80% 


70.2% 


100% 


ECO101347 


STY103689 


90% 


85.7% 


100% 


ECO101347 


STM100915 


90% 


85.7% 


100% 


ECO101347 


SPN401808 


27% 


94.6% 


93.6% 


ECO101347 


VCH100423 


29% 


85.7% 


97.9% 


ECO101348 


BPT102493 


24% 


67.9% 


67.9% 1 


ECO101348 


BCE1 13692 


23% 


92.3% 


91.1% 


ECO101348 


BMA103136 


23% 


92.3% 


84.7% 


ECO101348 


EBC102812 


65% 


100% 


100% 
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ECO101348 


EBC101129 


83% 


81.2% 


100% 


ECO101348 


ECO101348 


100% 


100% 


100% 


ECO101348 


KPN302018 


76% 


100% 


100% 


ECO101348 


MCA101727 


24% 


912% 


86.6% 


ECO101348 


NME301914 


23% 


76.4% 


74.6% 


ECO101348 


PMU100389 


22% 


91.5% 


91.7% 


ECO101348 


PMU100388 


22% 


100% 


100% 


ECO101348 


PRT100163 


57% 


100% 


100% 


ECO101348 


PAE202698 


33% 


26.5% 


27.1% 


ECO101348 


SPA103439 


79% 


100% 


100% 


ECO101348 


STY100529 


80% 


100% 


100% 


ECO101348 


STM102581 


68% 


100% 


100% 


ECO101348 


VCH103726 


24% J 


100% 


100% 


ECO101348 


VCH100621 


26% 


100% 


97.4% 


ECO101348 


YPS002089 


62% 


100% 


99.7% 


ECO101355 


ABA104145 


25% J 


98.7% 


98.4% 


ECO101355 


BCE111853 


27% 


89.0% 


86.8% 


ECO101355 


BFU102407 


26% 


84.1% 


84.4% 


ECO101355 


BMA105038 


29% 


78.1% 


74.9% 


ECO101355 


EBC101162 


64% 


97.7% 


97.4% 


ECO101355 


ECO101355 


100% 


100% 


100% 


ECO101355 


KPN300181 


59% 


47.8% 


100% 


ECO101355 


KPN304960 


64% 


97.3% 


96.7% 


ECO101355 


LMOl 02225 


28% 


74.4% 


30% 


ECO101355 


PAE204067 


28% 


96.7% 


95.6% 


ECO101355 


PPU1 10142 


24% 


84.4% 


81.8% 


ECO101355 


PSY108507 


23% 


68.4% 


68.3% 


ECO101365 


ABA104344 


60% 


98.5% 


98.1% 


ECO101365 


BPT100507 


60% 


98.5% 


98.1% 


ECO101365 


BCE1 12553 


58% 


95.8% 


94.7% 


ECO101365 


BFU102518 


59% 


95.4% 


94.3% 


ECO101365 


BMA109462 


58% 


95.4% 


94.3% 


ECO101365 


EBC100355 


80% 


51.1% 


100% 


ECO101365 


ECO101365 


100% 


100% 


100% 


ECO101365 


KPN306385 


84% 


100% 


100% 


ECO101365 


MCA101046 


31% 


67.9% 


72.5% 1 


ECO101365 


MAV100851 


36% 


98.5% 


96.9% 


ECO101365 


MAV101794 


37% 


95.0% 


95.2% 


ECO101365 


MAV101174 


40% 


96.6% 


96.4% 


ECO101365 


MBV101674 


35% 


95.8% 


92.2% 


ECO101365 


MTU201127 


35% 


95.8% 


92,2% 


ECO101365 


PAE204975 


37% 


97.7% 


97.0% 


ECO101365 


PPU111662 


61% 


99.2% 


98.9% 


ECO101365 


SMU100553 


34% 


98.5% 


98.1% 


ECO101365 


SPN4C0375 


34% 


99.6% 


100% 


ECO101365 


SPY201354 


30% 


98.5% 


98.1% 


ECO101366 


ABA103707 


45% 


96.4% 


94.1% 


ECO101366 


BAN102785 


35% 


97.5% 


93.7% 


ECO101366 


BAN107403 


41% 


97.5% 


93.3% 


ECO101366 


BPT102322 


45% 


54.9% 


95.6% 


ECO101366 


BCE107218 


42% 


97.1% 


92.3% 


ECO101366 


BFU1 00415 


49% 


98.7% 


70.3% 


ECO101366 


CAC103282 


44% 


97.1% 


92.9% 


ECO101366 


CBO103696 


41% 


96% 


91.7% 
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ECO101366 


CDF100453 


41% 


96% 


91.5% 


ECO101366 


EBC100356 


79% 


98.5% 


78.0% 


ECO101366 


ECO101366 


100% 


100% 


100% 


ECO101366 


KFN305008 


72% 


99.8% 


93.8% 


ECO101366 


MAV101275 


41% 


98.5% 


90.6% 


ECO101366 


MBV104755 


41% 


98.5% 


94.1% 


ECO101366 


MLP101467 


42% 


98.5% 


93.7% 


ECO101366 


MTU200466 


41% 


98.5% 


94.1% 


ECO101366 


PAE201627 


38% 


99.2% 


53.2% 


ECO101366 


PAE203588 


39% 


98.1% 


96.7% 


ECO101366 


PPU1 11663 


47% 


97.3% 


96.8% 


ECO101366 


SEP200029 


23% 


64.2% 


97.8% 


ECO101369 


ABA102526 


65% 


97.9% 


97.5% 


ECO101369 


BFR101369 


46% 


95.4% 


98.6% 


ECO101369 


BFR10873 


50% 


97.7% 


99.1% 


ECO101369 


BPT100503 


66% 


97.5% 


97.5% 


ECO101369 


BCE1 13086 


65% 


98.9% 


99.5% 


ECO101369 


BFU102520 


66% 


98.9% 


99.1% 


ECO101369 


BMA105289 


64% 


98.9% 


99.5% 


ECO101369 


EBC101022 


92% 


87.9% 


100% 


ECO101369 


EFM101677 


21% 


84.9% 


79.3% 


ECO101369 


ECO101369 


100% 


100% 


100% 


ECO101369 


KPN3050O1 


94% 


99.5% 


99.3% 


ECO101369 


PPU1 11666 


68% 


97.5% 


97.3% 


ECO101369 


PSY1 08977 


24% 


69.8% 


75% 


ECO101369 


VCH100908 


25% 


71.4% 


66.8% 


ECO101370 


ABA104199 


38% 


98.1% 


97.2% 


ECO101370 


BPT101079 


35% 


95.6% 


97.7% 


ECO101370 


EBC102965 


87% 


100% 


100% 


ECQ101370 


ECO101370 


100% 


100% 


100% 


ECO101370 


KPN304998 


81% 


100% 


100% 


ECO101370 


LMO101698 


21% 


58.2% 


22.4% 


ECO101370 


MBV100825 


29% 


68.0% 


77.9% 


ECO101370 


MTU200671 


29% 


68.0% 


77.9% 


ECO101370 


PPU1 06601 


43% 


96.2% 


98.7% 


ECO101372 


ABA104065 


23% 


45.1% 


64.9% 


BCO101372 


BAN113185 


26% 


25.5% 


92.0% 


ECO101372 


BAN100006 


23% 


49.1% 


79.5% 


ECO101372 


BFR102947 


26% 


2.2% 


14.3% 


ECO101372 


BFR100205 


23% 


30.0% 


20.4% 


ECQ101372 


BFR101444 


24% 


12.6% 


36.8% 


ECO101372 


BMA107841 


25% 


16.8% 


71.9% 


ECO 101372 


CPN100435 


21% 


39.7% 


46.7% 


ECO101372 


CPN1 00431 


19% 


46.5% 


43.6% 


ECO101372 


CPN1 00014 


21% 


51.5% 


32.6% 


ECO101372 


CPN100432 


22% 


39.8% 


56.6% 


ECO101372 


CPN100430 


22% 


75.6% 


18.2% 


ECO101372 


CIK2UU084 


ZKxYo 


JJ.O/O 


o^.z/0 


ECO101372 


CTR200685 


20% 


73.7% 


49.5% 


ECO101372 


CAC102754 


22% 


56.1% 


48.8% 


ECO101372 


CBO102489 


20% 


16.2% 


56.1% 


ECO101372 


EBC101205 


24% 


72.5% 


6.5% 


ECO101372 


EBC100399 


24% 


15.4% 


93.9% 


ECO101372 


EBC100820 


22% 


57.5% 


74.2% 
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ECO101372 


EBC100805 


22% 


41.5% 


99.4% 


ECO101372 


EFM200844 


25% 


68.9% 


21.2% 


ECO101372 


ECO101372 


100% 


100% 


100% 


ECO 101372 


HIN 100251 


24% 


13.0% 


54.1% 


ECO101372 


MCA100348 


21% 


87.1% 


47.6% 


ECO101372 


MAV103822 


28% 


15.1% 


32.3% 


ECO101372 


MBV100578 


26% 


52.3% 


43.6% 


ECO101372 


MTU201447 


23% 


33.0% 


65.1% 


ECO101372 


MTU201785 


25% 


19.7% 


42.8% 


ECO101372 


MTU200277 


24% 


40.7% 


36.1% 


ECO101372 


MTU200968 


24% 


51.5% 


14.3% 


ECO101372 


MTU201737 


22% 


51.6% 


39.2% 


ECO101372 


MTU202128 


22% 


52.6% 


44.9% 


ECO101372 


MTU200529 


25% 


33.3% J 


52.2% 


ECO101372 


MTU200124 


22% 


32.0% 


67.8% 


ECO101372 


MTU200296 


24% 


51.6% 


11.3% 


ECO101372 


MTU200278 


24% 


52.5% 


70.7% 


ECO101372 


MTU202704 


26% 


46.4% 


75.8% 


ECO101372 


MTU201308 


23% 


68.8% 


36.3% 


ECO101372 


MTU203538 


23% 


26.4% 


54.6% 


ECO101372 


MTU203543 


23% 


15.4% 


68.3% 


ECO101372 


MTU201807 


24% 


35.1% 


70.1% 


ECO101372 


MTU202597 


23% 


46.4% 


17.0% 


ECO101372 


MTU201422 


25% 


10.0% 


67.6% 


ECO101372 


MTU201746 


24% 


48.6% 


49.2% 


ECQ101372 


MTU201377 


26% 


46.6% 


39.8% 


ECO101372 


MTU201630 


24% 


11.0% 


57.9% 


ECO101372 


MTU201226 


25% 


41.0% 


71.4% 


ECO101372 


MTU202578 


24% 


45.0% 


46.0% 


ECO101372 


MTU203301 


27% 


31.0% 


89.3% 


ECO101372 


MTU201056 


24% 


14.9% 


46.6% 


ECO101372 


MTU203322 


23% 


50.8% 


24.7% 


ECO101372 


MTU202451 


24% 


48.6% 


60.7% 


ECO101372 


MTU200863 


26% 


49.9% 


43.4% 


ECO101372 


MTU201774 


26% 


51.2% 


33.5% 


ECO101372 


MTU200575 


25% 


30.4% 


38.7% 


ECO101372 


MTU203460 


25% 


24.9% 


57.9% 


ECO101372 


MTU202815 


26% 


52.3% 


35.8% 


ECO101372 


NGO101218 


19% 


52.9% 


70.0% 


ECO101372 


NME101006 


21% 


34.4% 


23.9% 


ECO101372 


NME103369 


22% 


46.0% 


31.0% 


ECO101372 


NME102132 


20% 


68.8% 


20.2% 


ECO101372 


PMU10O714 


23% 


76.4% 


18.8% 


ECO101372 


PAE204623 


21% 


80.0% 


51.7% 


ECO101372 


SPA103182 


34% 


40.5% 


96.6% 


ECO101372 


SMU101300 


20% 


77.0% 


55.8% 


ECO101372 


SPN1 02747 


26% 


37.1% 


31.4% 


ECO101372 


SPN103543 


25% 


51.2% 


60% 


ECO101372 


SPY103363 


27% 


59.4% 


26.6% 


ECO101372 


VCH103569 


23% 


43.4% 


10.6% 


ECO101376 


BFR101740 


26% 


12.1% 


13.1% 


ECO101376 


BMA1 08003 


22% 


23.8% 


89.9% 


ECO101376 


CJU101583 


20% 


76.6% 


45.8% 


ECO101376 


CJU100590 


24% 


24.7% 


77.2% 
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ECO101376 


CDF102290 


21% 


49.7% 


63.8% 


ECO101376 


ECO101376 


100% 


100% 


100% 


ECX)101376 


HPY101226 


23% 


30.2% 


42.2% 


ECO101376 


HPY100602 


22% 


57.5% 


14.7% 


ECO101376 


HPY100603 


21% 


26.6% 


20.7% 


ECO101376 


HPY100285 


20% 


48.4% 


29.7% 


ECO101376 


HPY100906 


24% 


36.1% 


14.1% 


ECO101376 


KPN305340 


21% 


1.7% 


95.3% 


ECO101376 


MBV101505 


24% 


32.6% 


67.3% 


ECO101376 


NME301139 


19% 


20.1% 


38.5% 


ECO101376 


NME300455 


21% 


61.8% 


14.8% 


ECO101376 


NME301662 


21% 


67.6% 


15.6% 


ECO101376 


PRT101929 


20% 


62.5% 


52.5% 


ECO101376 


PSY108622 


24% 


4.9% 


94.9% 


ECO101376 


PSY106453 


22% 


59.3% 


55.8% 


ECO101376 


SPA103183 


51% 


74.2% 


92.9% 


ECO101376 


STM102835 


47% 


37.9% 


26.8% 


ECO101376 


SPY2011O3 


21% 


25.4% 


41.8% 


ECO101376 


VCH101430 


21% 


76.2% 


19.6% 


ECO101378 


ABA106017 


25% 


18.1% 


55.6% 


ECO101378 


CAC102021 


32% 


10.3% 


42.4% 


ECO101378 


ECO100384 


43% 


10.3% 


84.9% 


ECO101378 


ECO101378 


100% 


100% 


100% 


ECO101381 


ABA102855 


26% 


42.1% 


72.8% 


ECO101381 


BCE109833 


53% 


61.0% 


90.9% 


ECO101381 


BFU102061 


26% 


45.5% 


88.4% 


ECO101381 


BMA109995 


25% 


43.6% 


85.5% 


ECO101381 


EFA202448 


22% 


46.8% 


98.7% 


ECO10I381 


ECO101381 


100% 


100% 


100% 


ECO101381 


MAV102145 


24% 


46.5% 


97.5% 


ECO101381 


MBV102643 


24% 


46.5% ... 


96.8% 


ECO101381 


MLP101539 


25% 


44.4% 


92.5% 


ECO101381 


MTU200182 


24% 


46.5% 


83.6% 


ECO101381 


PAE202538 


56% 


97.3% 


97.8% 


ECO101381 


PSY103261 


56% 


97.6% 


98.3% 


ECO101381 


SHA100260 


20% 


43.1% 


91.3% 


ECO101381 


YPS002556 


65% 


99.3% 


99.0% 


ECO101382 


BAN102413 


28% 


42.3% 


81.4% 


ECO101382 


BCE107754 


37% 


80.7% 


98.1% 


ECO101382 


CAC103685 


25% 


42.1% 


82.2% 


ECO101382 


CBO103233 


22% 


38.4% 


74.2% 


ECO101382 


ECO101382 


100% 


100% 


100% 


ECO101382 


PAE202537 


41% 


97.2% 


95.0% 


ECO101382 


PSY108146 


39% 


97.2% 


89.7% 


ECO101382 


YPS002537 


49% 


96.5% 


92.3% 


ECO101393 


BPT100171 


27% 


77.7% 


85.1% 


ECO101393 


BCE100512 


39% 


77.1% 


90.4% 


ECO101393 


BFU101107 


41% 


85.0% 


89.6% 


ECO101393 


BMA103090 


37% • 


46.0% 


71.3% 


ECO101393 


BMA101500 


39% 


84.5% 


91.2% 


ECO101393 


EBC103166 


78% 


96.3% 


100% 


ECO101393 


ECO101393 


100% 


100% 


100% 


ECO101393 


KPN307476 


80% 


96.0% 


100% 


ECO101393 


PAE200152 


36% 


75.4% 


97.1% 
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ECO101393 


PPU107994 


41% 


77.1% 


88.1% 


ECO101393 


PSY102576 


34% 


82.8% 


94.5% J 


ECO101393 


SPA103480 


26% 


82.8% 


92.7% 


ECO101393 


STY104247 


28% 


79.9% 


94.0% 


ECO101393 


STM100853 


83% 


86.4% 


99.7% 


ECO101393 


YPS001640 


27% 


85.6% 


85.9% 


ECO101400 


ABA104283 


22% 


87.9% 


84.6% 


ECO101400 


BFU107308 


38% 


93.0% 


90.0% 


ECO101400 


CBO100793 


18% 


80% 


84.8% 


ECO101400 


CDF101725 


23% 


67.9% 


71.3% j 


ECO101400 


CDP100861 


21% 


87.0% 


93.4% 


ECO101400 


EFA201740 


17% 


64.2% 


63.4% 


ECO101400 


ECO101400 


100% 


100% 


100% 


ECO101400 


HIN100490 


38% 


96.1% 


95.7% 


ECO101400 


KPN304048 


77% 


98.2% 


100% 


ECO101400 


NME301505 


42% 


96.4% 


100% 


ECO101400 


PMU101587 


43% 


95.8% 


99.1% 


ECO101400 


PSY102817 


23% 


90% 


88.1% 


ECO101400 


SPA1 03397 


84% 


99.4% 


100% 


ECOl 01400 


STY103732 


87% 


99.4% 


97.3% 


ECO101400 


SPY200689 


21% 


77.6% 


81.1% 


ECO101400 


VCH103249 


23% 


90.6% 


90.6% 


ECO101400 


VCH102289 


20% 


94.5% 


96.9% 


ECO101403 


BAN1 10650 


28% 


67.7% 


98.2% 


ECO101403 


BAN102654 


29% 


94.0% 


98.9% 


ECO 10 1403 


CDF104202 


37% 


19.9% 


84.5% 


ECO 101403 


CDF102535 


35% 


26.1% 


85.8% 


ECO 101403 


CDF103887 


35% 


52.5% 


97.1% 


ECO101403 


CDF100871 


34% 


76.6% 


95.2% 


ECO101403 


CDF1 03297 


32% 


92.0% 


96.2% 


ECO101403 


CDF101218 


33% 


92.0% 


96.2% 


ECO101403 


CDF103939 


33% 


92.0% 


96.2% 


ECO101403 


CDF100573 


33% 


92.0% 


96.2% J 


ECO101403 


CDF101412 


33% 


92.0% 


96.2% 


ECO101403 


CDF100312 


33% . 


92.0% 


96.2% 


ECO101403 


CDF1 03189 


34% 


92.0% 


96.2% 


ECO 101403 


EFA200364 


25% 


87.1% 


96.6% 


ECO101403 


EFM201897 


23% 


80.1% 


91.4% 


ECO101403 


EFM201232 


32% 


93.0% 


96.9% 


ECO101403 


ECO101403 


100% 


100% 


100% 


ECO101403 


HPY1O0981 


30% 


91.3% 


83.4% 


ECO101403 


HPY100434 


30% 


91.3% 


83.4% 


ECO 101403 


HPY100973 


30% 


91.3% 


83.4% 


ECO101403 


HPY101512 


30% • 


91.3% 


83.4% 


ECO101403 


HPY101078 


30% 


91.3% 


83.4% 


ECO101403 


KPN204073 


83% 


99.5% 


100% 


ECO101403 


MCA103372 


28% 


55.5% 


97.5% 


ECO101403 


MBV101240 


26% 


97.3% 


91.7% 


ECO 101403 


MTU203772 


25% 


/y.O /o 


85.3% 


ECO101403 


MTU202753 


26% 


97.3% 


91.7% 


ECO101403 


NME102130 


56% 


56.0% 


100% 


ECO 101403 


PRT106097 


80% 


11.4% 


100% 


ECO101403 


PRT104808 


89% 


31.6% 


96.9% 


ECO101403 


PRT103046 


80% 


53.7% 


99.5% 
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ECO101403 


PRT105185 


83% 


90.8% 


100% 


ECO101403 


PRT102105 


82% 


94.8% 


99.7% 


ECO101403 


PRT102853 


82% 


99.8% 


97.8% 


ECO101403 


PRT105904 


83% 


99.3% 


99.3% 


ECO101403 


PRT105312 


82% 


99.8% 


97.8% 


ECO101403 


PRT101071 


83% 


99.8% 


99.8% 


ECO101403 


SPA101059 


64% 


97.0% 


100% 


ECO101403 


STY101241 


64% 


96.0% 


97.3% 


ECO101403 


STM101920 


35% 


95.5% 


88.5% 


ECO101406 


BFR11829 


46% 


92.4% 


99.3% 


ECO101406 


CAC101457 


32% 


37.3% 


96.6% 


ECO101406 


CBO101154 


33% 


73.8% 


61.3% 


ECO101406 


CDF100070 


37% 


16.8% 


97.5% 


ECO101406 


CDF103927 


32% 


38.4% 


96.1% 


ECO101406 


EBC107301 


89% 


97.6% 


99.5% 


ECO101406 


ECO101406 


100% 


100% 


100% 


ECO101406 


KPN300274 


91% 


25.5% 


92.9% 


ECO101406 


KPN308666 


87% 


97.3% 


99.2% 


ECO101406 


KPN300541 


93% 


6.9% 


63.0% 


ECO101406 


KPN300422 


87% 


16.3% 


87.9% 


ECO101406 


KPN300254 


71% 


29.8% 


100% 


ECO101406 


PPU102549 


69% 


97.6% 


98.5% 


ECO101406 


PSY104961 


69% 


97.6% 


99.6% 


ECO101406 


SPA103388 


87% 


100% 


100% 


ECO101406 


STY103739 


92% 


97.2% 


99.1% 


ECO101421 


ABA104573 


24% 


81.2% 


88.2% 


ECO101421 


BPT1 02546 


35% 


68.8% 


67.6% 


ECO101421 


BCE1 12411 


28% 


86.2% 


82.3% 


ECO101421 


EBC100706 


46% 


89.2% 


95.5% 


ECO101421 


EFA200682 


25% 


83.8% 


86.1% 


ECO101421 


ECO101421 


100% 


100% 


100% 


ECO101421 


KPN301120 


28% 


54.2% 


54.6% 


ECO101421 


MAV108571 


26% 


80% 


83.5% 


ECO101421 


MB VI 02645 


25% 


55% 


49.8% 


ECO10142.1 


MTU200164 


25% 


55% 


50% 


ECO101421 


PAE205520 


29% 


77.9% 


75.2% 


ECO101421 


SPA101753 


52% 


70.4% 


100% 


ECO101421 


STY103774 


58% 


91.2% 


99.1% 


ECO101421 


YPS003104 


25% 


89.6% 


96.8% 


ECO101423 


BCE102082 


23% 


69.7% 


83.9% 


ECO101423 


BFU1 11349 


23% 


42.8% 


58.5% 


ECO 101423 


BMA105152 


24% 


65.7% 


66.7% 


ECO 101423 


CDF1 04423 


19% 


70.0% 


94.4% 


ECO101423 


EBC100616 


77% 


100% 


100% 


ECO101423 


ECO101423 


100% 


100% 


100% 


ECO101423 


KPN304022 


77% 


100% 


100% 


ECO101423 


MAV103258 


30% 


26.9% 


83.5% 


ECO101423 


MBV100019 


26% 


31.4% 


66.9% 


ECO101423 


MTU202185 


23% 


50.7% 


73.2% 


ECO 101423 


PAE200518 


39% 


12.2% 


7.6% 


ECO 101423 


PAE200515 


20% 


93.2% 


86.2% 


ECO101423 


PPU105397 


21% 


95.8% 


24.0% 


ECO101423 


PSY102870 


32% 


21.2% 


22.1% 


ECO101423 


SPA101751 


88% ' 


100% 


100% 
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ECO101423 


STY103776 j 


89% 


100% 


100% 


ECO101436 


BAN103501 


28% 


60.6% 


87.3% 


ECO101436 


BAN1 10205 


34% 


97.8% 


96.5% 


ECO101436 


BMA101276 


47% 


99.6% 


100% 


ECO101436 


CDP101662 


29% 


97.3% 


86.1% 


ECO101436 


ECO101436 


100% 


100% 


100% 


ECO101436 


KPN300233 


87% 


31.4% 


100% 


ECO101436 


KPN305071 


82% 


100% 


100% 


ECO101436 


MCA101686 


48% 


98.7% 


95.7% 


ECO101436 


MAV100393 


34% 


98.2% 


92.2% 


ECO101436 


MBV101203 


34% 


96.0% 


52.8% 


ECO101436 


PAE203869 


52% 


97.8% 


97.8% 


ECO101436 


SPA102906 


95% 


100% 


100% 


ECO101436 


STY103788 


96% 


100% 


100% 


ECO101436 


STM100371 


96% 


100% 


100% 


ECO101436 


SAU802394 


37% 


98.2% 


99.1% 


ECO101436 ~ 


SEP200989 


39% 


98.2% 


99.1% 


ECO101436 


SHA103168 


32% 


84.5% 


100% 


ECO101438 


BAN111998 


37% 


88.9% 


99.1% 


ECO101438 


BAN110721 


60% 


94.0% 


98.4% 


ECO101438 


CDP101667 


55% 


90.3% 


87.6% 


ECO101438 


ECO101438 


100% 


100% 


100% 


ECO101438 


KPN305069 


88% 


100% 


100% 


ECOl 01438 


MCA101684 


74% 


94.9% 


95.3% 


ECO101438 


MAV100251 


60% 


28.6% 


100% 


ECO101438 


MAV100389 


57% 


94.4% 


89.9% 


ECO101438 


MBV101453 


56% 


94.0% 


87.5% 


ECO101438 


MTU201147 


56% 


94.0% 


87.5% 


ECO101438 


PAE203871 


73% 


99.0% 


100% 


ECO101438 


SPA1 02908 


89% 


98.2% 


100% 


ECO101438 


STY103792 


94% 


100% 


100% 


ECO 101438 


STM100369 


94% 


100% 


100% 


ECO101444 


ABA105622 


35% 


99.7% 


96.0% 


ECO101444 


ABA100551 


45% 


99.0% 


96.0% 


ECO101444 


BCE108394 


51% 


44.0% 


992% 


ECO101444 


EBC101738 


74% 


93.2% 


100% 


ECO101444 


EFM201176 


24% 


44.7% 


37.9% 


ECO101444 


ECO101444 


100% 


100% 


100% 


ECO101444 


HPY200933 


32% 


22.2% 


15.0% 


ECO101444 


KPN305038 


75% 


99.7% 


100% 


ECO101444 


PRT102506 


51% 


98.3% 


99.3% 


ECO101444 


SPA102630 


85% 


99.7% 


100% 


ECO101444 


STM100351 


85% 


93.2% 


99.6% 


ECO 101 444 


VCH103555 


44% 


98.0% 


87.5% 


ECO101444 


YPS000836 


41% 


97.3% 


96.7% 


ECO101452 


EBC100834 


77% 


77.2% 


100% 


ECO101452 


ECO101452 


100% 


100% 


100% 


ECO101452 


SPA100470 


88% 


77.2% 


100% 


ECO101452 


STY104204 


88% 


77.2% 


1UU% 


ECO101452 


STM100342 


88% 


77.2% 


100% 


ECO101455 


EBC100261 


79% 


84.8% 


100% 


ECO101455 


ECO101455 


100% 


100% 


100% 


ECO101458 


BPT100319 


28% 


92.4% 


94.5% 


ECO101458 


BCE1 10600 


29% 


100% 


93.3% 
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ECO101458 


BFU10360O 


29% 


96.3% 


96.1% 


ECO101458 


BMA103798 


30% 


98.4% 


98.7% 


ECO101458 


EBC100975 


85% 


97.1% 


99.6% 


ECO101458 


ECO101458 


100% 


100% 


100% 


ECO101458 


KPN102930 


31% 


66.1% 


97.8% 


ECO101458 


MLP 100689 


22% 


87.4% 


83.8% 


ECO101459 


BFR10990 


32% 


86.0% 


72.3% 


ECO101459 


BCE1 11976 


49% 


87.6% 


90.4% 


ECO101459 


BFU103598 


50% 


92.2% 


87.7% 


ECO101459 


BFU113321 


50% 


91.2% 1 


94.1% 


ECO101459 


BMA.105422 


50% 


90.2% 


92.1% 


ECO101459 


EBC100976 


77% 


95.3% 


96.3% 


ECO101459 


EFA200947 


34% 


77.2% 


84.2% 


ECO101459 


ECO101459 


100% 


100% 


100% 


ECO101459 


LPN101358 


36% 


35.8% 


32.3% 


ECO101459 


MAV100337 


30% 


85.0% 


76.7% 


ECO101459 


MBV101864 


34% 


84.5% 


86.3% 


ECO101459 


MTU200829 


34% 


85.5% 


69.9% j 


ECO101459 


PAE105948 


31% 


59.1% 


56.5% 


ECO101459 


SPA103398 


33% 


35.2% 


69.6% 


ECO101459 


STY103754 


28% 


84.5% 


80.9% 


ECO101467 


BCE109104 


32% 


84.0% 


92.9% 


ECO101467 


BFU111125 


28% 


94.5% 


89.2% 


ECO101467 


BFU102927 


33% 


96.3% 


88.9% 


ECO101467 


BMA106486 


33% 


96.3% 


91.3% i 


ECO101467 


ECO101467 


100% 


100% 


100% 


ECO101467 


HIN101436 


29% 


94.7% 


89.8% 


ECO101467 


HIN1O0035 


31% 


95.2% 


91.2% 


ECQ101467 


MAV102866 


29% 


91.8% 


85.0% 


ECO101467 


MBV103266 


27% 


98.6% 


94.2% 


ECO101467 


MLP101262 


29% 


91.8% 


85.1% 


ECO101467 


MTU201786 


27% 


98.6% 


91.4% 


ECO101467 


NGO102937 


23% 


37.4% 


93.4% 


ECO101467 


NME100881 


33% 


31.7% 


93.4% 


ECO101467 


PMU100041 


35% 


97.0% 


96.6% 


ECO101467 


PRT105836 


35% 


97.3% 


100% 


ECO101467 


PPU1 11319 


33% 


91.4% 


94.6% 


ECO101467 


PSY104758 


34% 


91.1% 


95.0% 


ECO101468 


BAN106302 


22% 


80.8% 


84.9% 


ECO101468 


BFU107652 


24% 


43.6% 


41.5% 


ECO101468 


BMA1 10009 


25% 


43.6% 


39.6% 


ECO101468 


CAC100511 


30% 


43.1% 


32.4% 


ECO101468 


CBO101042 


24% 


81.5% 


68.4% 


. ECO101468 


CDF100503 


25% 


82.6% 


69.3% 


ECO101468 


EFM200472 


30% 


93.1% 


95.0% 


ECO101468 


ECO101468 


100% 


100% 


100% 


ECO101468 


PMU100600 


45% 


92.6% 


95.0% 


ECO101468 


PAE200510 


21% 


Ol.U/O 


81 7% 


ECO101468 


YPS000797 


65% 


98.2% 


97.7% 


ECO101475 


BFU103224 


31% 


89.8% 


44.5% 


ECO101475 


ECO101475 


100% 


100% 


100% 


ECO101476 


BFR100408 


21% 


45.0% 


25.7% 


ECO101476 


EFM103220 


44% 


12.6% 


28.7% 


ECO101476 


ECO101476 


100% 


100% 


100% 
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ECO101480 


BAN100201 


29% 


21.5% 


10.3% 


BCO101480 


CDF100U3 


68% 


6.9% 


100% 


ECO101480 


ECO101480 


100% 


100% 


100% 


ECO101480 


NGO100287 


28% 


69.7% 


99.0% 


ECO101480 


NME202012 


31% 


68.9% 


48.6% 


ECO101480 


NME201584 


28% 


69.7% 


48.4% 


ECO101480 


PMU101717 


35% 


96.6% 


48.8% 


ECO101480 


SPA104198 


46% 


99.4% 


65.4% 


ECO101480 


STM100045 


46% 


99.4% 


52.8% 


ECO101480 


YPS001070 


47% 


99.8% 


11.8% 


ECO101482 


BAN101903 


43% 


19.8% 


100% 


ECO101482 


BAN103207 


48% 


90.4% 


98.0% 


ECO101482 


BAN1 13148 


53% 


97.4% 


100% 


ECO101482 


EBC102576 


78% 


87.4% 


89.9% 


ECO101482 


ECO101482 


100% 


100% 


100% 


ECO101482 


KPN303693 


79% 


84.7% 


86.5% 


ECO101482 


PMU101272 


71% 


98.3% 


99.8% 


ECO101482 


SPA102584 


84% 


66.6% 


100% 


ECO101482 


STY103182 


83% 


100% 


100% 


ECO101482 


TPA100292 


30% 


20.4% 


25.8% 


ECO101482 


YPS000064 


78% 


100% 


100% 


ECO101485 


BAN104164 


43% 


87.4% 


97.4% 


ECO101485 


BAN100431 


45% 


87.4% 


94.3% 


ECO101485 


BFU1 12884 


35% 


92.1% 


90.9% 


ECO101485 


EBC103772 


67% 


90.4% 


99.7% . 


ECO101485 


ECO101485 


100% 


100% 


100% 


ECO101485 


KPN305506 


45% 


12.3% 


76.1% 


ECO101485 


KPN300172 


56% 


31.6% 


93.5% 


ECO101485 


KPN300355 


61% 


38.9% 


89.3% 


ECO101485 


KPN308245 


67% 


94.2% 


100% 


ECO101485 


MCA101148 


26% 


59.9% 


70.0% 


ECO101485 


MBV101598 


24% 


72.2% 


26.0% 


ECO101485 


PMU101275 


67% 


94.7% 


97.6% 


ECO101485 


SPA101836 


83% 


100% 


100% 


ECO101485 


STY103163 


83% 


100% 


100% 


ECO101485 


STM101620 


83% 


100% 


100% 


ECO101485 


SPN200508 


28% 


73.4% 


89.2% 


ECO101485 


SPY200769 


23% 


64.6% 


78.2% 


ECO101485 


YPS000060 


75% 


99.7% 


99.7% 


ECO101498 


ABA104052 


34% 


24.0% 


34.5% 


ECO101498 


CPN300253 


30% 


18.3% 


40.8% 


ECO101498 


ECO101498 


100% 


100% 


100% 


ECO101499 


ABA1 03825 


31% 


93.7% 


91.6% 


ECO101499 


CAC101460 


25% 


93.7% 


95.2% 


ECO101499 


EBC100447 


87% 


70.2% 


99.6% 


ECO101499 


ECO101499 


100% 


100% 


100% 


ECO101499 


HIN100128 


51% 


91.9% 


91.9% 


ECO101499 


HPY101168 


50% 


95.7% 


96.9% 


ECO101499 


KPN302890 


33% 


90.7% 


00.4% 


ECO101499 


KPN302908 


81% 


99.2% 


98.5% 


ECO101499 


MAV104012 


.28% 


91.4% 


89.6% 


ECO101499 


MBV102693 


28% 


88.9% 


91.4% 


ECO101499 


MTU200190 


28% 


88.9% 


87.2% 


ECO101499 


NGO102033 


50% 


92.4% 


98.9% 
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ECO101499 


PMU100949 


53% 


95.2% 


93.3% 


ECO101499 


PRT105535 


63% 


98.0% 


95.1% 


ECO101499 


PAE204110 


58% 


99.0% 


99.0% 


ECO101499 


PPU103772 


58% 


95.2% 


94.5% 


ECO101499 


PSY104435 


60% 


92.7% 


90.2% 


ECO101499 


SPA103066 


87% 


99.5% 


100% 


ECO101499 


STY104274 


88% 


99.5% 


99.5% 


ECO101499 


SAU802452 


26% 


92.4% 


94.9% 


ECO101499 


SPN203024 


32% 


23.2% 


38.7% 


ECO101500 


BPT1 02646 


29% 


94.1% 


82.5% 


ECO101500 


EBC101127 


87% 


100% 


100% 


ECO101500 


ECO101500 


100% 


100% 


100% 


ECO101500 


KPN300463 


84% 


62.4% 


100% 


ECO101500 


KPN302911 


84% 


100% 


99.5% 


ECO101500 


PRT103903 


64% 


96.4% 


86.9% 


ECO101500 


PAE205200 


51% 


98.2% 


94.0% 


ECO101500 


SPA103077 


91% 


100% 


100% 


ECO101500 


STY104276 


91% 


100% 


100% 


ECO101500 


STM100262 


91% 


100% 


100% 


ECO101500 


YPS003072 


74% 


99.5% 


96.5% 


ECO101505 


BAN103144 


25% 


89.9% 


87.9% 


ECO101505 


EBC101122 


67% 


85.1% 


100% 


ECO101505 


ECO101505 


100% 


100% 


100% 


ECO101505 


KPN302924 


71% 


98.5% 


97.7% 


ECO101505 


LPN102440 


18% 


94.9% 


95.2% 


ECO101505 


LPN100524 


19% 


95.2% 


92.8% 


ECO101505 


LMO101074 


23% 


92.9% 


93.3% 


ECO101505 


PRT101718 


60% 


95.7% 


96.2% 


ECO101505 


PAE201211 


21% 


95.2% 


93.4% 


ECO101505 


PPU104566 


32% 


94.7% 


95.9% 


ECO101505 


PSY1 04789 


21% 


85.1% . 


81.3% 


ECO101505 


SPA103073 


68% 


38.2% 


100% 


ECO101505 


STY104286 


76% 


100% 


100% 


ECO101505 


SAU800178 


23% 


92.9% 


94.2% 


ECO101505 


SEP202208 


19% 


87.8% 


90.1% 


ECO101505 


VCH103690 


23% 


92.2% 


85.0% 


ECO101505 


YPS002313 


38% 


94.2% 


96.2% 


ECO101506 


ABA100836 


33% 


53.4% 


39.0% 


ECO101506 


ABA104797 


34% 


57.4% 


55.3% 


ECO101506 


ECO101506 


100% 


100% 


100% 


ECO101506 


MAV102284 


33% 


54.7% 


45.4% 


ECO101513 


BMA101585 


44% 


85.6% 


83.1% 


ECO101513 


EBC103255 


80% 


99.6% 


99.4% 


ECO101513 


EFM201843 


26% 


93.0% 


89.2% 


ECO101513 


ECO101513 


100% 


100% 


100% 


ECO101513 


KPN304564 


78% 


99.2% 


99.0% 


ECO101513 


MAV105552 


38% 


97.9% 


92.0% 


ECO101513 


SPA102280 


79% 


99.6% 


99.6% 


ECO101513 


STY104302 


81% 


99.6% 


99.2% 


ECO101513 


STM100236 


81% 


99.6% 


99.2% 


ECO101515 


ECO101346 


98% 


100% 


100% 


ECO101515 


ECO101515 


100% 


100% 


100% 


ECO101524 


BPT106030 


31% 


92.7% 


92.4% 


ECO101524 


ECO101524 


100% 


100% 


100% 
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